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REPORT 


Hon.  C.  W.  Smith,  Speaker,  House  of  Representatives, 
Lansing,  Michigan. 

Sir:  In  compliance  with  House  concurrent  resolution  No-  16,  re- 
questiug  the  Secretary  of  the  Public  Draiain  Commission  to  take  im- 
mediate steps  to  ascertain  the  commercial  possibilities  of  dried  potatoes, 
or  potato  flour,  in  the  domestic  and  foreign  market,  and  the  utilization 
of  the  pulp  dryers  in  the  beet  sugar  and  diicory  factories  to  the  benefit 
of  Michigan  industries,  and  make  a  report  to  the  Legislature  of  his  flnd- 
iugs,  I  have  the  honor  to  submit  the  following  report  as  Secretary  of  the 
Public  Domain  Conmiission: 

INVBSTIGATION. 

In  stinting  the  inquiry  in  accordance  with  the  above  resolutiou,  the 
investigation  was  made  along  live  lines: 

1st,  Is  the  Michigan  potato  of  enough  food  value  to  warrant  the  ex- 
pense of  drying  it  in  any  form  or  manufacturing  it  into  potat<»  Hour? 

2nd,  Is  it  feasible  to  use  the  dryers  at  present  used  in  the  Michigan 
beet  sugar  and  chicory  factories  for  the  drying  of  i^otatoes? 

:lrd.  Is  the  demand,  either  for  home  consumption  or  foreign  ship- 
ment, suflicient  to  warrant  the  beet  sugar  and  chicory  factories  of  this 
State  in  utilizing  their  dryers  for  the  purpose  named  in  the  resoluticm? 

4th,  If  the  pulp  dryers  in  the  beet  sugar  and  chicory  factories  of  the 
State  can  be  used  for  the  drying  of  potatoes  can  the  same  be  done  at 
a  i)roflt,  and  still  allow  the  farmer  a  fair  price  per  bushd  for  his  potato 
crop? 

5th,  With  what  other  food  stuflFs  would  dried  potatoes  have  to  com- 
pete, and  at  what  price  would  potato  flour  or  dried  potatoes  have  to 
be  produced  in  order  to  sell  in  competition  with  other  food  stuffs? 

It  might  be  well  to  state  at  the  outset  that  not  only  were  such  author- 
ities consulted  as  were  thought  to  be  able  to  furnish  reliable  information 
on  the  subject,  but  the  matter  was  taken  up  both  by  letter  and  telegraph 
with  the  managers  of  all  the  beet  sugar  and  chicory  factories  in  Michi- 
gan, and  with  the  managers  of  the  two  factories  in  Michigan  now  pro- 
ducing dried  potato  products.  One  of  these  factories  is  situated  in  Cas- 
novia,  Muskegon  County,  and  the  other  in  Mayville,  Tuscola  Ctounty.  I 
have  also  made  inquiry  through  the  Department  of  Commerce,  Bureau 
of  Foreign  and  Domestic  Commerce,  at  Washington,  D.  C;  Department 
of  Agriculture,  Washington;  Commission  for  Relief  in  IJelgium;  The 
Rockefeller  Foundation;  Michigan  Agricultural  College,  and  the  Ameri- 
can Red  Cross  Association,  with  headquarters  in  Washington,  D.  C.  I 
have  also  corresponded  with  William  O.  Emory,  now  located  in  Detroit, 
but  who  at  one  time  with  his  father  operated  a  factory  in  East  Tawas, 
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which  dried  potatoes  and  manufactured  the  same  into  flour.  The  mat- 
ter of  proper  machinery  lo  prepare  the  potatoes  for  the  diners,  has  been 
taken  up  with  Jacksoii  &  Church,  of  Saginaw;  Ruggles-Coles  Engineer- 
ing Company,  50  Church  Street,  New  York  City;  The  F.  D.  Cummer  & 
Son  Company,  Cleveland,  Ohio;  Butfalo  Foundry-  &  Machine  Company, 
Buffalo,  N.  v.;  and  E.  Salioh  &  Co.,  Consulting  and  Constructing 
Engineers,  1G02  Monadnock  Building,  Chicago,  111.  Extracts  have  been 
taken  from  a  rei)ort  of  the  Michigan  Daiiy  and  Food  Department,  the 
Rural  New  Yorker,  of  New  York  City,  and  several  Consular  and  Trade 
Reports. 

NAIiellu-r  the  potato,  which  was  lirst  cultivated  in  IVru  early  in  the 
sixicenlh  centi!i*y,  was  discovei'cd  by  Ihe  Sjtauiai'ds  or  I  lie  Eniilish  is 
not  generally  known,  and  so  far  as  this  investigation  is  <'(»nccrned  is  ot 
little  moment.  The  fact,  however,  seems  to  be  stalled  I  hat  in  ir>85  or 
158*;  i»(»tato  tubers  wei-e  brought  I'rom  what  is  now  >;orlk  Carolina  to 
Ireland  on  Ihe  return  of  the  cohaiists  sent  out  bv  Sir  Waller  Kaleigh, 
and  were  cultivated  on  Sir  Walter's  estate  near  (\)rk.  Lilve  all  other 
new  food  plod  nets,  it  liad  its  enemies  and  for  many  years  was  not  looked 
upon  with  much  favor  as  an  article  of  food.  Years  of  cultivation  and 
proper  selection,  so  as  to  produce  varieties  that  would  contain  in- 
gredients necessary  to  make  them  desirable  for  food,  have  accomplished 
much  and  placed  the  pt>tato  in  an  enviable  position  among  food  products 
of  this  country.  The  following  exeerjit  from  a  report  of  the  Michigan 
Dairy  and  Food  DepartmOTt  gives  us  a  goml  idea  of  the  value  of  the 
potato  as  an  article  of  food : 

THK  POTATO  AS  A  FOOD. 

'The  |»(»tato  is  li-uly  a  most  reuiai-kahle  pi-oducl.  It  c(aitains  within 
its  nseptii-  co\ei-iuii  a  l  icli  store  of  (Hie  of  llu^  most  easilv  di*;esHI)!e  (»f  all 
forms  of  starch.  The  «»l)sei  \  a t  ions  of  Mosse,  \'au  Xoordeu  and  olhers 
ha\e  shown  iiiosl  couciusi\el \  lhat  Ihe  sla!*<*h  ni'  tlu*  p<»lal(»  is  nuue 
easilv  dii;est(Mi  and  ajtproprialed  hv  Ihe  l-ody  (liau  Ihe  sla!*ches  of 
wheat,  c(n-n  and  nmsi  olher  cereals,  lu  laboratory  tests  made  by  the 
\\  i-iter  il  was  found  lhat  potato  slarch  di*»ested  in  less  than  one-sixth 
of  the  lime  <d'  cereal  starches.  The  exi>erieuce  of  hundreds  of  physicians 
in  Ihe  Irealment  of  diabetes  has  shown  that  in  many  cases  the  starch  of 
(lie  potato  is  more  easily  assimilated  or  better  utilized  than  other  forms 
of  starch. 

"Potato  gruel  made  from  specially  prepared  potato  meal  or  the  pulp 
of  baked  potatoes  has  been  found  in  Germany  of  very  great  service  in 
the  feeding  of  infants  and  invalids.  Potato  starch  is  far  better  for  this 
purpose  than  cornstarch,  arrowroot  and  similar  substances,  which  are 
pure  starch  and  cannot  be  properly  consiil(  red  as  foods.  The  long  con 
tinned  use  of  these  starches  in  the  feeding  of  young  infants  often  results 

more  disastrously. 

"The  potato  is  not  only  an  easily  digestible  foodstuff  but  possesses 
much  higher  nutritive  value  than  is  generally  su])posed.    According  lo  ^ 
Gautier,  about  one-fourth  of  the  weij^ht  of  the  potato  is  food  substance,  ' 
consisting  chietty  (nine elevenths)  of  starch.    Of  the  remainder,  three 
fifths  are  protein,  the  tissue-building  element,  and  two  MtUs  allialiue 
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salts  in  combination  with  citric  and  malic  acids,  the  acids  of  the  lemon 

and  the  apple. 

"From  a  dietetic  standpoint.  Ihe  potato  is  ])erhaps  slij^htly  deficient 
in  ])rotein,  though  this  staienient  would  be  <lis]>uled  by  some  physiolo 
*»ists  whose  ox])erimeuts  a|i|)ear  lo  demonsti'a1(»  that  the  amount  of  pro 
tein  co]ilaiued  in  Ihe  p<»ialo  is  r|uit<*  sutlicient  iov  oi'dinary  bodily  needs. 

'The  p(>la(o  is  ceilainly  defieieul  i!i  fats,  of  which  it  contains  almost 
none,  because  of  Ihe  fuel  lhat  it  is  not.  like  so  many  of  our  vej^elable 
foods,  ;i  seed,  bul  a  curiously  uuMlitied  and  euoiuuMisly  fleshy  tuber.  This 
(leficiency  in  fat  musi  ;ihvays  be  remembered  in  fhe  use  of  the  potato, 
ami  the  lack  must  be  made  up  by  the  addition  of  cream,  butter,  or  some 
other  foodslutr  rich  in  fat. 

^^What  the  ]»otato  buks  in  fat  and  ]>rotein,  however,  it  makes  up  in 
salts,  which  constitute  nearly  r>  ])er  cent  of  its  dry  substance  and  are 
perhaps  its  most  characteristic  quality  from  a  dietetic  standpoint  and 
one  of  its  chief  .excellences.  These  salts  consist  chiefly  of  potash,  and  in 
the  ordinary  form  in  which  they  are  supplied  do  a  most  important  ser- 
vice in  maintaining  the  alkaline  condition  of  the  blood,  which  is  essen- 
tial to  good  health  and  resistance  to  disease.  Meats  contain  very  great 
excess  of  acid-forming  elements  and  tend  to  acidify  the  blood.  Cereals 
have  some  tendency,  in  the  same  direction.  The  lowering  of  the  alkalin- 
ity of  the  blood  by  acid-forming  foods,  especially  by  the  free  use  of 
meats,  is  unquestionably  one  of  the  chief  causers  of  the  rai)id  increase 
in  chronic  diseases,  the  mortality  from  which  In^  doubled  within  thirty 
y^rs,  causing  a  loss  annually  of  .'lofKOOO  more  lives  than  would  occur 
if  the  averajre  citizen  was  as  healthy  as  he  was  thirty  years  a^o.  This 
is  probably  also  one  of  the  chief  causes  of  arterio-sderosis.  or  harden- 
ing of  the  arteries,  gout,  rheumatism,  Brif^ht's  disease,  anojilexy.  and 
other  deo^eherative  maladies.  The  alkaline  salts  of  vegetables  ai-e  need- 
ed to  balance  the  dietary.  Tf  the  consumption  of  ]Hitat(»cs  in  this  coun- 
try could  be  quadrupled,  the  I'esult  would  undoubtedly  be  Ihe  saviuf^ 
of  many  thousands  of  lives  annually  and  an  incalculable  amount  of 
snflVrin*^-  fi'om  disease. 

*The  oreat  uulritive  \alue  of  Ihe  potato.  n(»fwiihslandin«i-  Ihe  fa(*t 
that  it  is  lliree  fouitlis  wal(M\  may  Ik*  best  slmwn  by  compai'iujj  it  with 
olher  km)wu  foods.  A  siudy  of  the  inilrilive  value  of  various  common 
fo(»dstuHs  slunvs  lhal  one  )K)und  of  baked  ]»otato  is  equivalent  in  total 
nutritive  value  to  the  (luantilies  of  various  f(»ods  shown  in  the  following 
table: 

Food  equivalent  in  total  food  value  to  one  pound  of  baked  potato: 

1%  pounds  of  boiled  potato. 

'5%  ounces  boiled  beef. 

1  pound  chicken. 

1VL>  pounds  of  codfish. 

21/4  ]»iuts  of  oysters  fsolids). 

4  pints  of  clams  (in  shell). 

4^  J  pints  of  beef  juice. 

10  pints  bouillon  or  beef  tea. 

pints  M  hole  milk. 
3  pints  skimmed  milk. 

8  eggs.  _    ]  _ 
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9  ounces  baked  beans. 
7  ounces  bread. 

1%  pints  oatmeal  or  cornmeal  mush. 
1%  i>in<s  liominj  (cooked). 
1  pint  boiled  rice. 

1  pound  of  bananas. 

2  pounds  parsnips  (cooked). 

1  ]>ou!ul  liroon  peas  (rooked). 

3  pounds  brels  (rooked).  •  .  , 

4  pounds  boiled  cabbage.  . 

4  poniids  ladisbes. 

5  jMUiuds  toniafoes. 

r»  pouud>s  turniiKS  (cooked). 
GVli  pounds  cucumbers. 

"From  Ibe  above  table  it  will  readily  appear  that  the  potato  is  one  of 
tlso  most  nourisbing  of  our  common  foods.  Its  value  is  still  further 
enii)basized  by  the  fact  that  steamed  or  mashed  potato  digests  in  two 
or  three  hours,  whereas  roast  beef  requires  four  or  Ave  hours,  or  double 
ibe  time  (Gautier). 

"Bunge,  the  world's  greatest  authority  on  the  chemistry  of  foo<ls, 
has  called  special  attention  to  the  importance  of  the  alkaline  salts  tbat 
are  found  in  vegetables,  and  in  a  much  larger  proportion  in  the  potato 
lhan  in  any  other. vegetable  used  as  food,  the  potato  containing  nearly 
forty  times  as  nuicli  of  this  useful  element  as  some  cei-eal  foods.  N<» 
farmer  would  think  of  feeding  his  horses  or  cattle  on  grain  alone.  Cer- 
eals of  all  sorts  contain  a  considerable  excess  of  acid-forming  elements. 
Grass  and  herbage  of  all  sorts,  as  well  as  fresb  vegetables,  contain  au 
abundance  of  alkaline  salts,  and  hence  are  a  necessary  part  of  tbe 
diet  of  animals.  TTuman  beings,  as  Bunge  has  clearly  shown,  require 
such  vegetables  for  tbe  same  reason,  and  tbe  potato  is  tbe  most  valuable 
of  all  known  foods  as  a  source  of  these  essential  elements.  This  is  per- 
bai^s  tbe  reason  wbv  tbe  iK)tato  is  an  almost  invariable  accompaniment 
of  mcaf  dishes.  Meat  contains  an  enormous  excess  of  acid-forming  sub- 
stances, wbicli  are  to  some  extent  neutralized  and  autidoted  by  the  basic 
salts  of  the  potato. 


7 


PURCHASIJSG  rONN  lOK  OF  A  DOLLAR  EXi'UE.S.SED  IN 

NUTRITIVE  VALUES. 


Cost  price 
April  22, 

Lumig. 

Cost  price 
per  pound. 

Calories 
per  pound. 

Claries 
SLOOiritt 
pwwhow 

Per  cent, 
protein. 

$0.07  per  lb. . 

$0  07 

1.600 

25,700 

22  5 

0.08  per  qt. . 

0.38 

310 

8.200 

3.3 

0.30  per  doz. 

0.17 

700 

4,080 

14.8 

0.25  per  lb. . 

0.25 

1.950 

7.800 

25.9 

0.20  per  lb. . 

'  0.20 

1.S8D 

7.M0 

.16.9 

Beef  steak  

0.24  per  lb. . 

0.24 

1,130 

4.710 

18.6 

Codfiabd^)  

0.20  per  lb.  . 

0.20 

410 

2.050 

21.5 

0.08  per  lb. . 

0.08 

1,720 

21,500 

8.0 

0.05  per  lb. . 

0.05 

1,215 

24,300 

9.2 

Bnaktel  food  oftt  (cooiEed) . 

O.lOpcfflb.. 

0.10 

285 

2,850 

2.8 

0.60  per  bu.. 

0.01 

3S5 

38.500 

2.2 

0 . 40  per  bu. . 

0.0066 

230 

34,500 

1.6 

0 . 20  per  lb . . 

0.20 

3,285 

16,400 

16.6 

1.00  per  bu.. 

0.0166 

290 

17.400 

4 

0.20  per  to. 

O.OM 

460 

10,400 

1.3 

Protein  $1.00  wiU 
pivehMift* 


Pounds. 


Ounces. 


3.4 
14 

14 

0 

13.6 

.5 
12  4 
1.2 

13*4 
4  5 

3.2 
10.7 
13.2 

4 

4 


The  above  tahle  shows  the  amount  of  nutrition  that  one  dollar  will 
purchase  when  buying  common  foods.  Two  things  should  be  taken  into 
consideration  in  studying  the  table. 

First  That  the  calorific  value  of  a  food  expresses  the  amount  of  heat 
and  enerpy  that  the  food  in  question  will  sup])ly.  Fats  are  the  greatest 
heat  i»roducers,  therefore  are  high  in  calorific  value. 

Second.  That  the  protein  content  expresses  the  value  of  the  food  as 
a  muscle  producing  food. 

Therefore,  we  see  from  tlie  table  that  more  heat  and  energy  can  be 
secured  for  the  money  expended  by  buying  potatoes.  Parsnips  rank 
second  in  this  respect  and  beans  third.  . 

It  will  also  be  noted  that  more  muscle  building  food  can  be  obtained 
for  the  money  expended  in  buying  beans.    Parsnips  rank  second  and 

potatoes  third.  ,       ^.  ^     r  r  i 

It  is  not  to  be  wondered  at  that  Ireland,  whose  mam  article  of  food 
has  been  potatoes,  should  in  two  centuries  develop  a  race  that  has  be- 
come such  a  potent  factor  in  the  development  of  the  new  world,  and 
whose  d^cendants  are  playing  such  an  important  part  m  every  walk  of 
life. 

While  we  have  all  realissed  that  potatoes  are  of  value  as  food,  it  is 
doubtful  if  a  great  manv  people  have  ever  had  the  matter  presented  to 
them  in  such  a  manner  that  the  food  value  of  potatoes  couhl  he  f  oujpared 
with  that  of  anv  otiier  well  known  food,  like  it  has  been  in  the  tables 
presented  herewith.  T  think  we  will  all  aiiree  that  the  potato  is  one  of 
Michigan's  valuable  ])roductions  and  that  steps  should  \}e  taken  to  pre- 
and  utilize  all  tH  potatoes  grown  in  this  State, 
9 


8 

FBAiSlblUTY  OF  USING  THE  DRYERS  AT  PRESENT  VSESD  IN  BBBT  SUGAR  AND 
CHICORY  FACTORIES  FOR  THB  MITING  OF  POTATOBS. 

Upon  the  subject  of  whether  the  dryers  now  used  in  the  drying  of  beet 
pulp  and  chicory  can  be  utilized  in  the  drying  of  potatoes,  T  am  sub- 
mitting the  communications  received  from  the  different  managers  of  the 
beet  sugar  and  chicory  factories,  together  with  my  deduction  in  regard 
to  the  same.  I  am  submitting  these  communications  in  their  entirety  be- 
cause e\-ery  one  brings  out  some  particular  point  which  the  others  do 
not  contain,  and  I  am  anxious  that  the  readers  of  this  report  should 
have  fii^st-hand  information  as  to  what  the  people  who  are  best  equipi)ed 
to  judge  in  these  matters,  think  of  the  proposition  of  using  the  different 
appliances  at  hand  for  the  pu]^K)8e  of  drying  potatoes. 

St  Louis,  Michigan,  March  20,  1915, 

Your  letter  of  March  13th  asking  information  r^rding  the  use  of 
beet  pulp  dryers  in  drying  potatoes  has  been  reedved. 

Our  engineer  thinks  these  dryers  can  be  untilized  equally  as  well  for 
potatoes  as  for  beets,  although  there  nec^arily  should  be  a  number 
of  minor  changes  made  in  ordw  to  handle  the  product;  however,  the  cost 
of  doing  this  work  would  be  large  owing  to  the  capacity  of  each  drying 
unit,  and  the  necessity  of  having  great  quantities  of  potatoes  on  hand. 

As  to  the  likelihood  of  this  Company  being  interested  in  the  under- 
taking it  will  be  necessnry  for  yon  to  get  an  expression  fr<mi  the  6«ieral 
Manager  at  Holland,  Michijjan.  The  percentage  of  moisture  in  a  ton  of 
green  pulp  is  about  94%  and  the  percentage  of  moisture  in  the  dry  pulp 
is  10%  to  12% ;  roughly  speaking  it  takes  one  top-^f  coal  to  dry  a  ton 
of  pnlp;  and  the  weight  of  the  pnlp  after  the  ittoMure  is  expelled  is 
about  5%  of  that  of  the  green  pulp  before  being  introduced  into  the 
machines. 

Slionld  you  desire  any  literature  on  the  i^ubject  we  would  su*^<^est  eom- 
niuni<alin*:  wifli  the  Larrowe  Construction  Company,  1199  Woodward 
Ave-,  Detroit,  Mich. 

Yours  very  truly, 

Holxand-St.  Louis  Sugar  Co. 
IJi  11.  ML.  L. 


Bay  City.  \V.       Mich.,  March  22,  1915. 

Your  letter  of  the  I'Uh.  was  i-eceived  and  the  answer  to  the  same  was 
unavoidably  delayed,  wliioh  I  ask  you  to  pardon. 

In  my  ojunion  it  Av<»u]d  l>e  impossible  to  use  beet  pulp  dryers  to 
dehydrate^  potatoes  for  the  following*-  reasf)ns. 

The  initial  (emjteratnre  of  the  biases  enterin*^  a  beet  pnlp  dryer  is 
too  hi«»h — which  condition  is  necessary  on  accoTini  of  the  hi<ili  moisture 
content  of  the  wet  beet  pulp,  for  which  condition  of  course  the  dryers 
are  designed. 

Also  on  account  of  the  larj^e  capacity  per  unit  of  beet  pulp  dryers,  and 
the  fact,  as  arranged,  the  material  floes  not  stay  long  in  the  process. 

The  beet  pulp  has  approximately  from  90  to  92%  moisture  after  the 
sugar  is  extracted— is  then  pressed  down  to  82  to  85%  moisture  at 
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which  it  enters  the  drums.   After  being  dryed  the  moisture  runs  from 

8  to  13%.  .  .  , 

As  a  rule  in  dehydrating  \egetables  and  fruits  the  process  is  a  slow 
one  with  a  low  temperature,  and  it  would  seem  that  the  process  and 
dryer  used  in  handling  chicory  root  might  be  utiUaed,  definitely  I  can- 
not say,  as  drying  a  product  of  this  nature  is  somewhat  of  a  delicate 
procedure,  to  avoid  both  ph\sical  and  chemical  changes.  The  usual 
type  used  for  chicory  is  the  ordinaiy  malt  dryer.  Several  floors  of  per- 
forated metal  ate  covered  with  the  material  thru  which  heat  passes, 
finally  being  exhausted  at  the  top.  The  material  starts  at  the  top  and  is 
periodically  dropped  from  fioor  to  floor  towards  the  fire  which  is  under 
the  lower  floor,  the  fire  and  movement  of  material  being  so  r^ulated  that 
'  the  product  is  dry  upon  reaching  the  last  floor. 

Please  do  not  hesitate  to  call  on  me,  if  I  can  be  of  further  service. 

Very  respectfully  yours. 

F.  P.  S.  Keltox, 
Supt  W.  B.  City  Sugar  Co. 


ML  Clemens,  Mich.,  March  23,  19ir>. 

Beplying  to  your  favor  of  the  22nd  instant :  we  are  not  familiar  with 
the  requirements  necessary  for  drying  potatoes  or  w  hat  condition  they 
would  go  into  the  drier.  We  have  a  pulp  drier  here  that  takes  care  of  six 
to  eight  hundred  tons  each  twenty-four  hours  of  beet  pulp  in  a  wet  state, 
which  wdien  dried  produces  about  5%  of  the  same  weight ;  that  is,  out  of 
six  hundred  tons  of  green  pulp  about  thirty  tons  of  dried  pulp  is  pro- 
duced. Our  drying  is  done  with  steam  and  we  have  eight  machines  to 
take  care  of  our  production. 

Perhaps  with  a  little  more  information  we  could  answer  your  imiuiry 

more  intelligently. 

Yours  very  truly, 

Wm.  M.  Strkit, 
General  Manager. 

(ML  Clemens  Sugar  Company.) 


Bay  City,  Mich.,  March  16,  1915. 

Replying  to  vour  favor  of  The  loth.  inst.  with  reference  to  concurrent 
resolution  just'  passed  hy  the  Michigan  legislature  reoardiug  the  com- 
mercial possibilities  for  dried  jfotatoes  and  the  utilization  of  the  pulp 
driers  in  the  suj»ar  beet  factories. 

The  genenil  snperiiitendeul  of  this  company,  Mr.  Henry  A.  Vallez,  is  in 
the  WesI  at  pres^Mit  ;iiid  will  not  return  until  after  the  first  of  Apnl. 
As  the  writer  has  no  dnta  at  hnnd  regardiu?  the  drying  of  potatoes,  it 
would  be  impossible  to  state  whether  or  not  a  beet  pulp  drier  would  be 
adaptable  to  such  a  puri»ose.  We  will  refer  the  matter  to  Mr.  VaXIeK 
upon  his  return,  and  are  sure  he  will  be  pleased  to  go  into  the  question 
further  with  vou  if  vou  so  desire. 

AttHWeving  vour  Questions  regarding  the  drying  of  beet  pulp,  would 
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sa.v  the  per  cent  of  moisture  in  the  green  pulp  as  it  leaves  the  diffus- 
ion battery  is  about  98.  This  is  then  pressed  in  presses  especially  con- 
structed for  the  purpose,  which  process  reduces  the  mmsture  to  85  to 
86%.  The  pressed  pulp  is  then  passed  through  cutters  which  separates 
it  into  fine  particles.  The  object  of  the  cutting  process  is  two-fold; 
first,  economy  in  drying  and,  second,  making  it  much  mon  quickly  and 
thoroughly  moistened  for  feeding.  All  dryers,  however,  have  not  the 
cutters  installed.  The  per  cent  of  moisture  in  the  finished  dried  pulp  is 
about  10. 

Our  experience  is  that  the  drying  process  requires  from  65%  to  70% 
of  coal  to  dried  beet  pulp  produced.  The  iuH>duction  of  dried  beet  pulp 
to  beets  sliced  in  the  factory  ranges  from  5%  to  5%%. 

There  are  two  types  of  dryers  iu  use — direct  heat  and  steam,  both  of 
which  have  their  peculiar  advantages.  The  method  of  the  process  in 
both  is  practically  as  outlined  Above. 

Please  be  assured  that,  as  far  as  this  Company  is  concerned,  there  are 
no  secrets  in  our  process,  and  we  hope  you  will  feel  free  to  ask  of  us 
any  information  you  may  want.  If  it  is  in  our  poww,  we  will  furnish 
it  cheerfully.  ill 

Yours  very  truly, 
Gbeman-American  Sugar  Co. 

E.  Wilson  Cressey, 

Secy.  &  Gen.  Mngr. 


Saginaw,  Michigan^  March  25, 1915. 
With  further  reference  to  drying  machinery. 

I  find  nj^on  further  investigation  that  our  kind  of  a  drier,  with  the 
use  of  hard  coal  instead  of  soft  coal,  is  exactly  what  they  are  using  in 
Germany. 

I  had  a  conversation  vosterdav  Avith  a  man  who  lias  l>een  in  Germany 
several  times,  lias  l)een  interested  in  these  matters,  and  he  tells  me 
that  this  is  ti  ue.  Jackson  &  Church,  of  this  City,  are  the  manufacturers 
of  such  driers  in  this  country. 

Further,  otiier  concerns  who  are  making  driers  for  other  vegetables 
are  as  follows: 

F.  D.  Cnminer  &  Son  Co.,  Cleveland,  Ohio. 

Jos.  T.  Uevine,  Buffalo,  N.  Y. 

Buffalo  Foundry  &  Machine  Co.,  Buffalo,  N.  Y. 

Ruggles  Coles  Engineering  Co.,  50  Church  St.,  N.  Y,  C. 

Some  of  these  people  may  be  able  to  put  you  in  touch  with  the  neces- 
sary equipment  for  preparing  the  potato  for  the  drier. 

Yours  very  truly, 

W.  H.  Wallace, 

WHW/VLB.  General  Manager. 


Belleville,  Ont,  Mar.  19, 1915. 

We  have  your  favor  of  17th.  Wo  are  at  ])resent  operating  two  large 
plants  in  the  manufacture  of  Des.  potatoes,  the  one  at  Mayville.  Tuscola 
Conoty,  and  the  other  at  Casugviu,  wUe;-^  they  are  using  ^omljiu^d  about 
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1000  bushels  i)er  dav.  There  are  no  more  factories  apparently  in  Mich, 
available  to  do  tliis  work  properly.   I  may  say  we  are  operating  also 

seven  of  these  factories  in  Canada. 

^  Yours  truly, 

^HB  GRAHAM  CO.,  LIMITED. 

JL  J.  Qeaham,  President. 


Belleville,  Ont,  Mar.  24,  1915. 

We  have  yours  of  22nd.  Dried  potatoes  for  potato  flour  are  done  en- 
tirelv  different  from  the  process  we  use.  The  Fued  Milling  Co..  of  De- 
troit for  many  years  made  a  specialty  of  i>()tato  flour,  and  may  still  be  in 
Imsiness  for  what  I  know.  We  do  not  make  potato  flour  but  the  process 
is  quite  simple.  The  potatoes  are  simply  sliced  and  dried  and  are  not 
peeled  but  just  washed  and  after  dryinj?  they  are  ground  and  put 
tlirouoli  a  bolt  cloth  just  the  same  as  wheat  flour,  the  skins  coming  out 

the  same  as  bran.  _       ^  , 

Tours  truly, 

THE  (JllAHAM  CO.,  LIMITES). 

R.  J.  Obaham,  President. 


Owosso,  Mich.,  March  17,  1915. 

Your  communication  of  March  13th  addresse<l  to  this  company  has 
been  handed  to  me  bv  our  Assistant  Secretary,  :Mr.  P>.  K.  SmitiK  for  re- 
ply. The  following  repUes  are  in  the  same  order  in  which  you  have  asked 
the  questions: 

1st.  Can  the  present  sugar  beet  dryers  be  utilized  in  drying  potatoes 
for  the  purpose  of  shipping  them  to  European  countries?   Ans.  Yes. 

2nd.  Do  you  think  vour  company  would  be  interested  m  the  under- 
taking? Aiis.  Yes,  if  the  drying  of  i)otat()es  could  be  ac^cuinphshed 
when  we  are  not  engaged  in  the  mainifacture  <»f  sugar.  No,  if  the  drying 
of  i»otatoi^s  would  have  to  be  done  between  the  months  of  October  and 
December,  both  inclusive. 

3rd.  What  is  the  i>ercent  of  moisture  in  a  ton  of  green  pulp  ready  for 
the  drver?   Ans.   87%  is  about  the  average. 

4th.'  How  inanv  lbs.  of  coal  does  it  take  to  dry  a  ton  of  green  pulp? 
Alls.    It  takes  anywhere  from  90  to  100  pounds  of  coal  to  dry  a  ton  of 

greeu  pulp.  .         .  j« 

5th.    What  is  the  weight  of  the  pulp  after  the  moisture  is  repelled? 
Ans,    Tins  question  is  somewhat  ambiguous.   We  presume  you  want  to 
know  how  much  dry  pulp  is  produced  from  a  ton  of  wet  pulp.  One  ton 
of  pulp  on  the  average  will  produce  100  pounds  of  dry  pulp- 
Tours  truly, 
OWOSSO  8UGAE  COMPANY 
ODB/LB  Pot  C.  D.  Bblii  (SupwintCTdent) 
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Bay  City,  Michigan,  Mar.  17,  11)15. 

Your  letter  of  the  13th  received.  As  our  Superintendent  is  a  German 
and  knows  considerable  about  the  German  methods  of  handling  potatoes 
— I  asked  him  to  give  me  some  information  regarding  it,  and  I  enclose 
you  a  copy  of  what  he  says  r^arding  pulp,  also  the  drying  of  potatoes. 
I  also  enclose  you  a  sheet  regarding  drying;  of  potatoes — he  has  only 
translated  a  small  portion  of  it — if  you  desire  tli(»  ba1an<  o  translated  and 
forwarded  to  yon — I  will  be  glad  to  do  so.  Mr.  lilckert  is  translating  it, 
and  I  will  be  pleased  to  furnish  it  to  you — if  you  so  desire. 

I  do  not  know,  but  believe  the  Chicory  Driers  would  be  better  for 
drying  potatoes  than  our  beet  pulp  driers. 

I  had  no  literature  regarding  the  drying  of  pulp  that  w(»ukl  he  of 
any  use  to  you.  I  do  not  know  as  I  have  funiished  you  with  what  you 
desire,  hut  you  can  use  what  is  of  any  use  to  you. 

Any  further  assistance  1  can  give  you — I  will  be  plea^^ed  iu  do  so. 

Yours  truly, 

ECGENK  FlKlELD, 


Ki^ferring  to  attached  letter  from  Mr.  Carton,  Secretaiy  of  the  Public 
Domain  Commission,  about  drying  of  potatoes  in  driers  as  used  in  sugar 
factories  and  questions  in  connection. 

The  beet  pulp  driers  can  be  used  for  drying  ]»otatoes,  some  changes, 
however,  have  to  be  made  in  the  machinery  prei)aring  the  potatoes  for  the 
drier,  as  the  washer,  slicer  and  c<mveying  machinery. 

A  ton  of  wet  pulp  going  in  the  furnace  contains  about  88%  of  moisture, 
that  is  1,760  lbs.  of  water,  when  the  pulp  leaves  the  drier  one  ton  con- 
tains frmn  240  to  280  lbs.  of  water,  or  12%-14%  moisture. 

A  ton  of  i)ulp  ready  for  llie  furnace  needs  about  190  lbs.  of  coal^  and 
the  yield  will  be  about  273  lbs.  of  dry  pulp  of  12%  moisture,  which  equals 
about  a  little  over  5%  in  weight  of  beets.  7.73  tons  of  wet  pulp  com- 
ing from  the  presses  are  needed  to  yield  one  ton  of  dry  pulp,  this  amount, 
of  com  se.  varies  somewhat,  depending  on  the  moisture  in  the  pressed  pulp 
and  in  tlie  dry  pulp. 

The  moisture  in  the  iM»tai(H*s  depends  on  the  soil,  kind  and  season, 
the  German  j)otatoes  average  moisture,  the  Amei-ican  ])i()hahly  the 

same.  The  yield  not  only  depends  on  the  moisture  hwi  also  on  the  con- 
Tents  of  starch.  A  German  book,  written  in  1912  by  a  very  reliable 
author,  says  that: 

4  tons  of  raw  potatoes  will  give  1  ton  dry,  if  starch  is : — 16% ; 
3.6  tons  of  raw  potatoes  will  give  1  ton  dry,  if  stanli  is: — 18% ; 
3.3  tons  of  raw  potatoes  will  give  1  ton  dry,  if  starch  is:— 20%. 

The  cost  of  drying  per  ton  of  raw  potatoes  is  given  |1.80-|2.f)0.  The 
capacity  of  driers  is  given  from  550  lbs.-3,300  lbs.  of  raw  j^otatoes  per 
hour;  this  is  per  nnit  The  smaller  driers  are  portable  and  are  used  in 

the  fields. 

The  dried  potatoes  are  used  as  fodder  for  hogs,  sheep,  dairy  cows, 
fattening  steers,  horses  and  poultry  of  all  kinds,  in  place  of  barley,  oats 
and  corn. 
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But  lately  steam  driers  are  used  and  the  <lried  potatoes  are  sold  as 
**potato  flake"  to  bakeries,  etc.,  and  used  as  high  as  40%  with  Hour  for  . 
bread.  Such  bread  is  sold  in  Chicago  in  West  Side  bakeries.  For  this 
purpose  the  prelim  in  a  i-y  processes  for  drying  are  more  thorough,  the 
potatoes  are  washed,  steamed  and  squeezed  between  two  steam  heated 
rolls  which  rotate  slowly  and  from  which  the  potatoes  are  scraped,  ground 
t<»  Hour  or  farine  and  sifted. 

Sugar  factories  could  consider  Ihe  drying  of  ]»<»tatoes  only  after  the 
l)pet  season  and  at  that  time  tin^  weather  is  so  <old  tliat  tlie  polat<^es 
would  freeze  and  spoil  and  this  fact  would  necessitate  the  storing  until 
milder  weather.  For  this  reason  and  also  on  account  of  freight  the  Ger- 
man sugar  factoi-ies  do  not  dry  ])otatoes.  The  two  crops  are  taken  care  of 
at  the  same  time,  and  smaller  driers  at  a  number  of  places  are  used,  re- 
ducing the  cost  (»f  freight.  The  drying  of  potatoes  in  Germany  has  been 
a  financial  success  since  1903,  and  the  manufacture  of  potato  flakes  and 
flour  since  1907,  when  steam  driers  passed  the  experimaital  stage. 

I  do  not  know  of  any  books  in  English  treating  the  subject  of  potato 
drying.  There  are  several  in  the  German  language  and  I  am  translating 
from  a  German  book  on  drying,  that  part  which  treats  "drying  of  pota- 
toes," and  I  attach  one  sheet  There  will  be  about  ten  mOTe,  and  this 
will  require  some  time.  I  thought  I  had  better  answer  the  letter  and  let 
the  translation  follow  as  soon  as  finished,  as  probably  the  above  short 
outline  will  contain  all  the  informatidn  needed  just  for  the  present. 

Yours  very  truly, 

March  17,  1915.  J-  S.  Eckeet, 

Sheet  1  of  article  on  drying  of  potatoes  attached. 


The  fidlowiuH  article  on  dryinp;  potatoes  has  heen  translated  from  a 
(Jcnnan  lM)ok  on  this  snhject,  pnhlishod  in  lOOSt.  The  author  is  Dr. 
Diedrich  :\fever;  the  title  of  the  hunk:  -Die  kustliclie  Troeknnng  der 
wasserreicheu  Futtermittel"  (The  artificial  drying  of  fodder  abounding 
in  water). 

The  Drying  of  Potatoes. 
General. 

As  already  stated  in  the  chapter  about  root  crops,  the  preservation  of 
the  same  for  the  German  agriculture  is  (»f  the  greatest  importance.  A 
reduction  of  the  root  crop  would  not  only  mean  a  return  to  a  more  ex- 
tensive fanning,  but  also  a  Very  great  loss  in  national  wealth. 

The  potatoes  take  the  first  place  amongst  root  crops,  over  8  million 
acres  planted  with  it,  the  total  acreage  of  all  the  other  root  crops  amount- 
ing to  onlv  3  millions. 

The  foliowinj?  figures  sh(»w  how  the  conditions  have  changed  with  the 
potato  crop  during  the  last  5  years  compared  with  the  previous  5  years. 

1897-1901  1902-1906 

Planted  acres                                7,682,381  8,084,687 

Crop  in  tons                                 40,017.391  47,060,457 

Yield  per  acre  in  tons                             5.2  5^ 
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Not  only  the  total  ppoduction  of  potatoes  shows  a  considerable  in- 
.  crease  bnt  also  the  acreage  planted.  The  increase  during  the  last  5  years 
being  402, ;]()(>  acres,  the  increase  in  tonnage  T,043,0GG  tons.  The  yield 
increased  1.200  lbs.  per  acre.  (Dnring  the  years  1897-1001  the  yield  has 
been  208  bushels  ]»er  iwiVj  duriug  l!)O2-ll)07  (he  harvest  was  2o2  bushels. 
;in  increase  of  24  bushels  per  acre.)  These  figures  show  tlial  the  potato 
crop  has  nearly  hei-onie  a  vital  (pieslion  for  the  (leriiian  fariiiiiig. 

With  the  steady  increase  of  the  potato  i  vo\)  the  consuni|)tion  has  mtt 
kept  pace  by  any  means,  so  that  in  years  with  good  crops  a  c<»nsiderable 
surplus  was  on  hand  and  consequently  a  i)rofitable  sale  was  an  impossi- 
bility. 1 1  is  out  of  the  question  to  think  about  an  increased  consumption 
by  distilleis  and  starch  manufacturers,  on  account  of  overproduction  in 
these  branches,  and  therefore  the  only  profitable  use  of  the  increased  cro]) 
is  for  feeding  purposes,  and  this  by  changing  it  into  a  dry  feeding  ma- 
terial. This  means  that  not  only  the  overproduction  of  very  good  years 
can  be  kept  for  poorer  years  but  also  a  prevention  of  the  losses  which 
occur  when  siloed*  One  can  assume  that  during  the  winter  months  a 
loss  of  10%  on  an  average  takes  place  in  the  siloes,  that  is  the  loss  in 
substance,  bnt  which  can  be  considerably  more  with  potatoes  which  do 
not  keep  well  or  in  years  when  potatoes  are  more  inclined  to  rot,  which 
is  shown  by  test  made  by  Gerlach.  The  losses  amounted  during  a  stor- 
age from  September  23  until  March  30  with  three  different  grades  of  po- 
tatoes to  24.2%  of  the  dry  substance  on  an  average.  The  method  used  so 
far  for  keeping  potatoes  which  Avere  intended  for  feeding  during  spring 
and  summer  was  the  lactic  acid  fermentation. 


Detroit,  Michigan.,  March  24, 1915. 

Your  letter  of  the  13th,  was  received  some  time  ago,  and  I  fully  in- 
tended to  answer  it  promptly,  but,  on  account  of  rush  of  work  was  un- 
able to  do  so. 

As  regards  drying  potatoes,  and  the  manufacture  of  potato  flour,  will 
say  that  it  would  probably  take  six  weeks  to  start  a  suitable  mill  and 
plant  such  as  we  had  at  Tawas.  I  cannot  recall  the  capacity  of  the  plant, 
but  believe  it  was  Ave  hundred  bushels  every  day.  After  the  flour  is 
manufactured  comes  a  hard  pull  to  find  a  market  for  it.  The  first  two 
years  we  operated  the  plant  at  E.  Tawas  we  were  educating  the  public 
to  use  the  flour,  which  as  you  know,  is  an  expensive  proposition,  especial- 
ly when  the  commodity  is  used  by  so  few  people,  such  as  bakers. 

I  do  not  know  of  any  potato  flour  made  jn  this  country,  unless  there 
is  a  manufactory  in  Minnesota.  The  principal  reason  we  were  obliged 
to  give  up  the  manufacture  of  this  flour  was  that  we  could  not  buy  the 
raw  material  cheap  enough.  When  we  could  buy  potatoes  at  26  cents  a 
bushel,  there  was  some  profit  in  the  business. 

The  mill  was  operated  only  a  few  years  at  Hart,  and  was  tlien  aband- 
oned. As  a  suggestion.  I  should  think  it  would  be  well  to  look  to  potato 
starch  factories  as  au  outlet  for  the  surplus  production  of  the  potatoes. 

Yours  very  truly, 

Wm.  O.  Emory, 
471  Field  Avenue. 


IS 


St.  ThiMuas^  Ont,  Mar.  27,  1915. 

Your  favor  of  Mar.  22nd.  addressed  to  Manager,  the  Graham  Co.  Ltd.. 
Casnovia,  Mich.,  was  lianrlod  to  me  just  as  I  was  leaving  there  yesterday. 

I  note  with  interest  the  enclosed  copy  of  resolution  passed  by  Mich, 
le^jislature.  Re  dried  potaloes.  Have  been  unable  to  find  any  market  foi*. 
same,  except  with  British  government,  of  which  ours  at  Casnovia.  and 
Mayville  is  a  part  of  Canadian  contract.  This  business  is  all  aAvarded 
to  Canada  men.  I  had  interests  at  Casnovia  that  made  it  to  my  advant- 
age to  ffive  that  factory  a  chance  to  operate.  We  could  easily  do  much 
more  at  factories  to  be  had  if  we  could  market  the  floods.  Sorn*  I  am 
unable  to  cite  you  to  a  market.  AVe  put  the  product  in  sealed  cans,  15  lbs. 
each.  Do  not  mix  with  other  vegetables,  but  do  make  a  mixture  of  other 
vegetables  for  a  soup  product. 

I  will  be  in  Mich,  a^ain  in  about  a  week  and  if  possible  will  call  on 
you.  If  there  is  any  chance  to  market  the  goods  I  could  arrange  to 
turn  out  almost  unlimited  amount.  I  am  interested  to  know  the  different 
beet  and  chicory  plants  have  driers.  I  would  esteem  it  a  favor  if  you 
could  tdl  what  method  of  drying  they  use,  and  if  open  to  operate  at 
reasonable  {Hroflt  Can  only  use  steam  dryers. 

Very  truly  yours, 

Ohas.  WnrrNBT, 


Mayville,  Mich.,  Mar.  23,  1915. 

We  have  yours  of  the  22nd.  to  hand  this  A.  M.  and  in  reply  beg  to 
say  that  we  are  dryinjj  potatoes  at  ]\fayville  and  any  information  we 
can  give  you  at  any  time  will  be  given  clicerfully. 

Now  T  M'ill  explain  just  as  fully  as  i)ossible  what  the  process  of  manu- 
facture is  on  this  j^articular  kind  we  are  making  here.  First,  of  all,  1hey 
are  peeled  by  a  machine.  These  marhines  are  made  in  several  di(To)*ont 
places  and  will  give  you  Ihe  address  of  the  maker  of  the  machine  we 
like  best  if  you  so  desire.  These  n)a<  liines  will  peel  and  wash  about 
bushel  in  fen  hours.  Then  we  have  a  number  of  women  to  trim  out  bad 
spots  and  deep  eyes.  This  costs  considerable,  especially  Ihis  season 
potatoes  are  a  very  bad  sample  as  a  rule.  Then  we  slice  them  in  an 
ordinary  apjde  slicer  and  give  them  just  a  little  bleach  with  brimstone 
to  keep  them  a  good  color.  Then  we  spread  them  on  trays  and  slightly 
cook  them  just  enough  to  set  the  starch.  Then  we  dry  them  thoroughly. 
They  are  a  golden  color  when  flni«died.  We  are  not  mixing  them  with 
other  rotables,  but  they  are  packed  in  tins  holding  fifteen  lbs.  and 
two  tins  are  then  put  in  a  wooden  box,  the  total  weight  of  whidb  is  45 
lbs.  We  call  this  variety  '^cooked  sliced  potatoes."  Thm  there  is  an- 
other style  of  potato  called  "shredded."  These  are  made  by  peeling,  then 
cocking  whole,  then  putting  through  a  shredder  and  dried.  We  will  try 
to  send  you  samples  of  each  of  these  m  the  course  of  a  few  days. 

.We  do  not  know  of  any  permanent  market  for  these.  We  are  working 
on  a  contract  for  war  supplies.  We  do  not  make  potato  flour  and  so 
do  not  know  anything  about  that  business.  We  migfat  say  in  conclusion 
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Hiat  ]>(>(at4>es  jirc^  nincli  iikmh*  exprnsivr  in  work  np  tliau  api>les  aud  un- 
less tljov  rail  l>o  l><>ii,i;lil  rlioap,  tlioiv  is  no  iiioiioy  in  the  business. 

Tf  we  can  jiive  you  auy  further  assifetauce  at  any  time  we  will  be 
pleased  to  do  so. 

Yours  truly, 
The  Graham  Go. 
Per.  A.  M.  McDonall. 


Flushing,  N.  Y.,  April  6th,  1915. 

With  further  reference  to  vonr  letter  of  the  22n(l  nlto.  We  are  advis- 
ed that  it  would  be  possible  to  dry  potatoes  on  our  kilns. 

We  are  unable,  however,  to  get  any  information  as  to  wlwit  market 
thei-e  would  be  for  such  dried  produet.  except  for  the  purpose  of  feed, 
which,  however,  would  scarcely  be  practical  as  the  cost  of  drying  would 
be  rather  hijjh. 

If  you  can  us  any  idea  as  io  wliat  market  tliere  is  for  such  dried 
potatoes,  also  whether  they  would  have  t(»  be  peeled  before  drying,  we 

would  be  glad  to  go  further  iuto  this  matter. 

Yours  very  truly, 

Heinb  Franck  Sons_,  Inc. 


'THE  RTTRAL  NEW  YORKER"  of  February  6th,  1915,  discusses  it 
in  a  ven-  able  editorial  called:  ^^THE  POTATO  CROP—A  SERIOUS 
MATTER.  We  ^lust  Find  New  Markets,"  and  urges  people  to  use. every 
(Effort  to  enconrasf"  ^'>e  use  of  potatoes,  not  only  in  nature'»  original  pack- 
age, but  in  every  other  form  which  can  be  reasonably  introduced. 

From  all  the  uses  to  which  the  surplus  potato  can  be  put,  the  most 
advantageous  at  the  present  time  is  unquestionably  the  manufacture 
of  potato  flour.  We  have  mentioned  before  that  there  is  an  established 
market  for  potato  flour  and  that  all  the  flour  nsed  in  this  country  has 
been  imported  from  Europe.  Most,  if  not  all,  of  it  came  from  Germany, 
and  as  it  is  needed  at  home  at  the  present  time,  the  export  is  forbid 
den.  The  consequence  is  a  great  scarcity  of  that  commodity,  and  people 
accustomed  to  its  use  will  no  doubt  be  willing  to  pay  a  good  price  for 
it,  and  they  will  have  to.  Anycme  starting  an  industry  of  that  kind  can 
be  sure  to  make  it  pay  BIG. 

There  is  another  good  chance  in  the  United  States  to  make  HHt 
MONEY  with  the  drying  of  potatoes.  The  Flocken  make  instantaneous 
ly  the  most  delicious  mashed  potatoes.  Prepared  properly,  put  np  in 
nice  cartons,  they  would  find  a  ready  market  in  the  household,  and  es- 
pecially in  mining  and  logging  camps  of  the  Northwest,  where  fresh  ]k>- 
tatoes  are  scarce  and  very  expensive.  Flocken  will  keep  indefinitely  in 
any  climate,  as  long  as  they  are  ke])t  in  a  dry  place.  Mashed  potatoes 
are  a  nati<mal  dish!  ]»eople  can  liardly  make  a  meal  without  tliem  and  if 
they  can  be  bou<iht  at  the  f^rocers  with  a  lalx^l  saying:  "Add  some  hot 
milk,  s«)me  butter,  salt  and  pepper  to  taste,  and  ser\'e"  they  surely  would 
fiud  a  ready  sale,  even  in  cities. 
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We  have  said  that  in  America  potatoes  are  giown  exclusively  for  hu- 
mm  food.  With  this  we  meant  to  say  that  potatoes  are  grown  to  suit 
the  palate  of  the  consumer,  regardless  of  their  starch  content.  When  po- 
tatoes are  used  for  industrial  purposes,  much  attention  is  given  to  their 
breeding  for  starch  content,  as  is  done  in  Germany,  for  example,  where 
potatoes  contain  as  hig^  a«  25%  of  stareh. 


The  American  potato,  not  havino-  a  lii^h  jier  ceni  of  starch,  can  noi  I>p 
nsed  very  profitably  for  the  manufacture  of  alcoliol  or  starch.  But,  if 
a  potato  is  declared  to  be  a  good  eatin<x  ]»otato.  and  ac<epted  as  such 
by  the  consumer  when  fresh,  it  will  be  just  as  readily  accepted  when  dry. 
because  the  drying  piwess.  when  operated  with  the  right  kind  of  ma- 
chinery, does  not  change  in  any  way  the  quality  and  the  palatability  of 
the  potato. 

This  is  one  reason  wliy  Ave  say  lhat  the  most  advantageous  utilization 
<»f  tlie  surplus  ]K>tatoes  is  the  manufacture  of  potato  flour.  Another  ad- 
vantage, (juite  important  from  the  manufacturers'  point  of  view,  is  the 
fact  that  both,  the  Flocken  and  the  flour,  can  be  made  just  as  dieaply 
and  just  as  good  from  the  small,  unsaleable  potatoes  and  frmn  the 
culls,  as  they  can  be  made  from  the  lai^e  tuber.  The  amall  potatoes  can 
be  pnrehased  cheap,  and  the  culls  for  almost  nothing;  they  are  seldom 
picked  up,  because  there  is  no  market  for  thm. 

THH  POTATO  DMIOCATING  INDUSIttY. 

In  America  potatoes  are  orown  exclusively  for  human  food.  Ts^ot  so  in 
Germany.  Immense  quantities  are  grown  for  industrial  purposes  aud 
nsed  for  manufacturino;  starch,  denatured  alcohol  and  for  drying,  all  of 
which  are  important  industries. 

The  (lermans  started  experimenting  with  the  drying  of  potatoes  some 
It)  or  12  years  ago.  and  it  was  such  a  success  and  ]>rofitable  business  that 
today  there  are  far  over  500  potato  drjing  plants  in  Germany  alone,  some 
in  Holland  and  Sweden. 

The  development  of  the  potato  drying  industry  in  Germany,  has  been 
the  result  of  over-production  and  low  prices.  In  years  of  over-production 
the  farmers  were  obliged  to  accept  ruinously  low  prices  for  their  crops 
.  and  were  at  the  merey  of  the  potato  merehants.  The  potato,  being  perish- 
able, cannot  be  carried  over  from  one  year  to  the  next,  as  is  the  case 
with  grains.  It  is  easily  frozen  and  when  once  frozen  is  ruined,  so  that 
the  disposition  of  a  surplus  in  a  good  year  was  a  serious  problem.  The 
drying  not  only  utilizes  the  surplus,  but  preserves  it  in  a  form  in  M  hich 
it  can  be  held  indefinitely  and  stored  without  danger  of  freezing.  It  also 
takes  the  surplus  off  the  market  and  insures  a  reasonable  price  for  tlie 
rest  of  the  crop. 

During  the  first  stajze  of  this  industry  in  Germany,  the  ]^ota<oes  were 
dried  to  be  utilized  as  hog-food;  little  by  little,  however,  the  use  of  dried 
potatoes  became  <»eneral  on  the  farm,  and  was  used  not  (mly  for  hocfs.  lint 
also  for  cattle,  horses,  mules,  etc.,  and  even  the  (Wnernment  uses  dried 
potatoes  for  army  horses,  with  excellent  results. 

Then  it  has  been  discovered  that,  if  potato  flour  is  mixed  in  a  certain 
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proportion  to  other  flour  for  the  baking  of  bread,  that  that  bread  is  much 
better,  more  palatable,  and  especially  that  it  keeps  fresh  much  longer; 
it  came  into  general  use.  Phmu  using  potato  flour  in  bread,  it  spread  to 
other  bakery  goods,  and  it  is  today  a  household  necessity  in  all  the  conn- 
tries  of  Northern  Europe.  Regular  cook  hwkH  are  published  for  the 
utilization  of  potato  flour  in  the  kitchen. 

Immigration  introdnred  the  use  of  potalo  flour  in  this  country  and 
created  a  market  for  it.  It  is  impossible  to  know  exactly  how  much  po- 
tato flour  there  is  imported,  because  the  Government  enters  potato  starch 
the  siame  as  potato  flour;  powdered  potato  starch  is  wrongly  called  potato 
flonr,  and  that  is  the  reason.  The  importation  of  these  two  pi-oducts  in 
1913  amounted  to  16,710,408  lbs. 

What  is  trne  for  Germany  is  trne  for  the  United  States,  as  to  owv- 
I'vodnction  and  Ioav  prices.  The  U.  S.  fanner  is  even  at  a  greater  dis- 
advaiitaoo  than  his  German  brother,  on  acconnt  of  the  American  market 
Avliich  would  not  acce])t  a  ])(>lat()  below  a  certain  size.  Therefore,  the 
small  potatoes  and  the  calls  are  almost  a  total  loss  and  scarcely  ever 
harvested.  The  Bay  City  Tribune  of  Feb.  15th,  1015,  publishes  the  pre- 
diction nf  a  local  dealer  at  Dowagiac.  IMich.,  that  potatoes  will  drop  to 
10  cents  a  bushel.  It  is  this  very  same  fact  that  made  the  drying  of 
])otatoes  such  a  great  success  in  Germany  right  from  the  start,  and  that 
should  also  be  the  reason  to  make  it  a  success  in  this  country- 
People  begin  to  realize  the  necessity  to  utiliae  the  surplus  potatoes. 
Universities  and  Agricultural  papei-s  are  discussing  that  question  more 
and  more,  looking  for  the  best  solution. 

Prom  the  communications  received  in  regard  to  the  using  of  the  beet 
pulp  dryers  in  the  State  and  especially  in  view  of  the  statement  made 
by  Mr.  William  H.  Wallace,  who  is  general  Manager  of  several  factories 
in  Michigan,  I  would  say  that  the  dryers  of  the  factories,  can  be  used 
for  the  drying  of  potatoes. 


E.  SALICH  &  CO., 
Consulting  and  Constructing  Engineers. 

Chicago,  111.,  March  15th,  1915. 

AVe  liave  your  fa\or  of  ihe  lltli.  To  start  with,  AVe  are  sending  you. 
under  separate  cover  a  small  sample  of  dried  i)otatoes,  called  "Flocken" 
in  Germany,  a  name  for  that  product  whic^h  also  prevails  in  this  coun- 
try.  Still,  some  call  it  also  'TIakes." 

In  another  sample,  sent  also  under  separate  cover,  you  will  find  potato 
flour  called  in  Germany  ^'K-Flour/'  K  standing  for  *^artoffel.*'  These 
two  samples  will  give  you  an  idea  how  the  product  looks^  and  how  it 
is  brought  on  the  market. 

Last  month,  a  prospective  customer  asked  us  to  give  him  an  idea  of 
that  industry,  and  it  occurs  to  us  that  this  would  be  a  good  reading  mat- 
ter for  you,  too.  It  will  show  you  how  that  business  started.  We  en- 
close, therefore,  a  carbon  copy  of  that  description.  Additional  questions 
may  present  themselves,  which  you  can  i)ut  n]»  to  us  for  answer. 

You  will  see  that  over  16,000,000  lbs.  of  that  stuff  has  been  imported 
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from  Europe  in  1913.  That  was  before  the  war,  of  course.  We  may  add 
that  at  that  time  the  Chicago  importers  sold  it  to  wholesale  grocers  at 
4  to  5c  per  pound. 

There  is  no  desiccating  plant  operating  in  this  country.  In  Germany 
it  costs  them  less  than  fl.OO  per  ton  to  dry  the  potatoes.  Double  it  for 
the  U.  S.  and  use  only  the  potatoes  for  which  there  is  no  market,  and 
you  can  figure  out  w  hat  a  great  advantage  a  drying  plant  would  be  for 
a  farming  community. 

We  have  a  ]>arty  inlerested  in  Ihe  drying  projiosil inn.  and  wIumi 
learned  of  the  large  amount  of  surjilus  ])otatoes  availahle  in  ^lichigan, 
we  wrote  to  Mr.  Jas.  N.  McBride  to  ask  liow  much  these  potatoes  would 
cost,  or  could  be  purchased  for.  Mr.  McBride  refers  us  to  you.  Can  you 
tell  us? 

Do  not  hesitate  to  ask  us  any  additional  data  which  vou  may  need  or 
want.   We  will  be  pleased  to  give  it  to  you,  if  it  is  in  our  power. 

Very  truly  vours, 

E.  SALICH  &  CO., 

Per  E.  Salich. 

MARKET. 

Followin*]:  are  the  conmuinications  received  in  regard  to  the  market 
for  dried  potatoes,  or  y)otato  flour: 

The  letter  from  Mr.  A.  C.  Carton  was  handed  to  me  and  I  beg  to  re- 
port as  follows: 

COMlflSSlON  hOR  IN  BKLGIUM. 

I  called  on  Mr,  Mellinger^  who  is  the  Food  Expert  for  the  above  CJom- 
mittee,  at  his  office  on  &e  twentieth  floor  71  Broadway.  He  informed 
me  that  their  Committee  was  the  only  one  authorized  to  ship  food  into 
Belgium,  and  as  that  country  is  the  only  one  taking  any  great  amount 
of  food  from  this  countfy,  it  would  seem  that  this  would  be  the  only 
possible  source  of  outlet  supplying  the  poor  people  of  Europe.  It  seems 
that  Mr.  Mellinger  has  be^  endeavoring  for  some  time  to  find  some 
group  of  factories  that  could  economically  do  the  very  tiling  that  Mr. 
Carton  inquires  about,  but  to  date  had  beai  nnsuccessful  in  getting  any 
very  definite  information.  I  have  had  a  copy  of  Mr.  Carton's  letter  macte 
and  sent  to  Mr.  Mellinger,  at  his  request  He  will  be  very  glad  to  com- 
municate direct  with  Mr.  Carton,  and  stated  that  if  potato  flour  could 
be  made  and  sold  at  less  cost  than  wheat  flour  that  there  would  be  a  big 
market  for  it;  also,  that  if  dried  potatoes  conld  be  prepared  and  sold 
at  a  cost  to  compete  with  beans  that  there  would  be  a  very  big  market 
for  this  product. 

Yours  truly, 

GBG/AP  G.  B.  BOGAKT. 

Enclosure 

P.  S.  AltacluMl  is  a  re]»ort  prepared  by  Mr.  Mellinger  on  the  suitability 
of  potatoes  tor  shipment  to  Belgium. 
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REPORT  UPON  THE  SUITABILITY  OP  POTATOES  POE  SHIPPING  TO  BELGIUM. 

There  are  a  ^reixt  many  difficulties  connected  with  the  export  of  this 
vegetable,  together  witli  other  root  vegetables. 

The  Commissionary  Department  of  the  Taiiama  Canal  purchased  large 
quantities  of  potatoes  for  slni)ment  to  Panama,  and  it,  togethiM*  with 
other  exiK>r1s.  report  as  follows  upon  the  advisability  of  shipping  pota^ 
toes  to  l>elginm : 

First:  It  nMiuirt's  sliips  of  more  than  one  deck,  as  ])utatoes  canni^t 
b(^  slored  in  the  liold  of  a  vessel  or  near  the  boiler  rooms,  bu(  n»usl  Ik^ 
stored  between  decks,  where  they  can  be  well  ventilated.  As  yon  un- 
doubtedly know,  by  the  great  amount  of  publicity  recently  given  this 
subject,  that  some  of  the  warring  nations  furnish  most  of  the  ships  en- 
gaged in  maritime  commerce,  and  that  the  ships  of  this  country,  and  of 
the  neutral  nations,  are  comparatively  few  in  number^  Therefore,  this 
Commission  has  been  unable  to  secure  the  type  of  ship  which  has  more 
than  one  deck,  and  which  is  suitable  for  the  transportation  of  potatoes. 
There  are  none  in  sight  at  the  present  time^  and  it  is  very  qu^tionable 
if  there  will  be  any  in  sight  for  some  time  to  come.  Ck>nsequently,  it 
will  be  very  difficult  for  us  to  ship  potatoes  at  the  pr^nt  time  without 
spoiling. 

Second:  Thdr  shipment  will  require  a  great  deal  of  time  and  trouble, 
both  in  the  selection  and  packing.  They  w  ould  have  to  be  rigidly  in- 
spected at  the  time  they  were  purchased.  If  shipped  in  carload  lots 
they  -would  have  to  be  placed  in  crates,  or  barrels,  at  the  port  for  suit- 
able loading  to  the  ship.  Before  being  placed  in  these  containers  they 
would  have  to  be  reinspected,  so  as  to  prevent  any  frostbitten  or  bad 
ones,  from  remaining  among  the  good  ones,  for  a  bad  potato  would 
injure  all  the  good  ones  near  it. 

Third:  There  is  a  serious  economic  point  to  be  considered  in  the  pur- 
chase of  potatoes.  They  contain  78  per  cent  water,  and  cojisequently, 
if  we  loaded  a  ship  with  nothing  but  potatoes  78  per  cent  of  the  cargo 
would  be  water,  whereas  Avith  wheat  tlour,  cereals,  etc.,  the  jjercentage 
of  water  runs  only  from  ten  to  twelve  per  cent. 

Fourth:  From  a  nourishment  standpoint,  potatoes  are  much  inferior 
to  the  grains  we  are  sending,  for  they  furnish  only  385  calories  of  heat 
per  pound,  whereas  the  grains  average  around  mxteen  to  seventeen  hun- 
dred calories  per  pound.  Therefore,  to  obtain  the  same  amount  of  nour- 
ishmait  in  p<^toes  that  is  contained  in  these  grains,  it  would  require 
four  and  one-half  poimds  of  potatoes  to  one  pound  of  wheat  flour,  and 
the  cost  in  an  equivalent  amount  of  nourishment  in  potatoes,  regdrdless 
of  their  exceedingly  low  prices,  would  run  to  double  tiiat  for  flour. 


March  19, 1915. 

Mr.  G.  B.  Bogart,  of  this  city,  has  sent  to  us  a  copy  of  a  letter  writ- 
ten by  yon  suggesting  that  machinery  used  in  connection  with  drying 
the  piilp  of  sugar  beets  in  Michigan  might  be  readily  used  to  convert 
the  enoi  inous  potato  crop  in  Michigan  into  dehydrated  potatoes.  If  this 
were  possible,  it  would  probably  make  this  excellent  foodstuff  suitable 
fur  export,  and  besides  would  help  to  better  the  domestic  markets  by 


relieving  them  of  the  large  surplus  which  is  on  hand  due  to  the  enor- 
mous crop  just  harvested. 

Fn  cimncciion  with  tlie  ab(»ve.  wr  might  state  that  the  ('onnuissi^m 
has  been  exinjrting  hirge  <piantilies  of  foodslutfs  to  Belgium.    It  has  liad 
jtolatoes  in  hirge  quantities  otfered  to  it  on  numei'ous  occasions,  but  be- 
cause of  their  perishable  nature  and  the  difiiculties  encountered  in  ex 
porting  them,  it  has  been  unable  to  accei)t  them.    We  are  enclosing  a  re 
port  with  this  letter,  which  explains  these  ditliculties. 

It  has  occurred  to  us  that  it  might  be  possible  to  get  some  of  these 
potatoes  which  have  been  otteied  to  us  run  through  a  plant  whidi  would 
take  the  water  *»ut  of  them,  or  in  other  words  dehydrate  them.  This 
would  make  them  unperishable,  and  besides  would  make  them  more 
economical  to  ship,  the  greater  part  of  the  78  per  ctot  of  water  which 
they  contain  having  been  extracted. 

We  have  endeavored  to  locate  dehydrating  plants  which  could  do  this, 
hut  to  date  we  have  not  been  able  to  find  any  which  have  had  a  capacity 
large  enough  to  furnish  the  Commission  with  an  adequate  quantity. 
The  largest  dehydrating  plant  which  we  have  located  has  only  had  a  ca- 
pacity of  about  two  cars  of  dehydrated  potatoes  per  week. 

We  might  add,  to  make  dehydrated  potatoes  economically  advisable 
for  the  purposes  of  the  Commission,  thdr  cost  would  have  to  compare 
favorably  with  the  cost  of  dried  beans,  or,  if  they  were  dehydrateil  in 
flour  form,  it  would  have  to  compare  favorably  with  the  cost  of  wheat 
flour.  Otherwise  it  would  be  more  advantageous  for  the  Commission  to 
use  these  articles,  as  it  is  these  very  articles  which  the  Commission 
hopes  to  partially  displace  and  lessen  the  cost  of  by  the  use  of  dehydrated 
potatoes. 

If  you  know  of  any  plants  in  Michigan  which  could  dehydrate  ii<»tatoes 
on  a  large  scale,  and  at  a  cost  which  would  make  their  sending  to  Rel- 
gium  economically  advisable  when  compared  with  flour  or  drieil  beans, 
or  ]  eas,  Avill  you  please  so  advise  us. 

Possibly  you  might  have  some  suggestion  to  make  wluMvhy  i)art  of 
the  large  crop  of  i»oiatoes  at  ]>resent  availahle  in  this  country  can  Iwi 
n»ade  economically  suitable  for  the  purposes  of  this  Commission. 

\\'e  would  be  very  much  interested  in  receiving  anything  that  yt»u 
might  have  to  say  on  the  matters  contained  in  this  letter. 

Trusting  the  ai)ov(^  covers  the  information  whicli  you  have  asked  Mr. 
Weiidock  for,  we  remain. 

Very  truly  yours, 

TiiK  Commission  von  Ukliev  in  Bku5IITM, 
I'urchasing  Department- 
K(J15:PHM:M.  Per  E.  G.  Broenniman. 

Ene. 


March  27,  1915. 

Your  letter  of  March  22  has  been  received. 

In  reply  we  would  state  that  the  Commission  cannot  advise  you  as 
to  how  large  the  market  or  demand  would  be  for  dehydrated  potatoes, 
and  as  to  whether  it  would  be  large  enough  to  warrant  the  big  com- 
panies in  equipping  their  plants  for  dehydrating  them.  The  Commission 
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is  only  able  to  advise  you  upon  this  subject  as  to  its  own  requii^ents 

in  this  respect. 

In  this  connection  it  will  state  that  during  the  last  several  months 
it  has  been  offered  lar^e  quantities  of  potatoes  as  donations,  but  which 
it  has  liad  to  reject  for  the  rensons  stated  in  our  previous  hotter.  It  has 
rndeavoi'ed  to  tind  some  way  in  Avhich  thes(?  potatoes  could  be  used  bv 
dehydratino-  them,  but  it  was  unable  to  locate  i)lants  with  a  sufficiently 
large  capacity  to  warrant  it  in  enterino-  sucli  an  arran*roment. 

If  there  were  plants  in  current  oj)eration  liere  wliich  could  furnish  a 
very  large  quantity  of  this  i)roduct  at  a  cost  less  tlian  wheat  Hour  per 
barrel,  or  beans  per  hundred  pounds,  then  it  coubl  probably  find  it 
economically  advantageous  to  have  potatoes  which  mioht  be  d<)nated  to 
it  run  through  this  process.  But,  as  previously  stated,  to  consider  a 
proposition  of  this  nature,  the  quantities  would  have  to  be  large  and 
the  price  more  reasonable  than  wheat  flour,  or  beans;  otherwise  there 
would  be  no  reason  for  it  to  shift  to  potatoes  instead  of  continuing  to 
buy  these  (dher  articles. 

Strictly  from  the  standpoint  of  Belgium's  requirements,  it  does  not 
Ihink  it  advisable  for  any  plant  to  consider  putting  in  extra  machinery 
to  enoaf;*^  in  such  a  j»uriK)se  ;  for  there  is  no  telling  how  long  this  demand 
will  last.  It  might  last  thirty  days;  then  again  it  might  last  for  some 
months,  dei)eiuliuo;  entirely  upon  the  range  of  prices  of  other  food  com- 
modities and  the  lenoth  of  time  which  Belgium  will  draw  upon  this 
country  for  food  supplies. 

We  trust  that  tlie  ])receding  Avill  satisfactorily  answer  the  questions 
asked  in  your  letter  and  will  thoroughly  explain  to  you  the  attitude 
;!nd  slatus  of  the  (Vumnission  upon  this  subject. 

Thanking  you  for  your  iiitei-est  in  this  matter  and  for  your  endeavoring 
to  co-operate  with  us,  we  are, 

Very  truly  yours, 

TriK  (JOM  MISSION  FOR  KkLIEF  IN  BkUUUM, 

Purchasing  I)ei)arlment. 
EGB:PHM:M.  Per  K.  i;.  iU'oenninuui. 


DEPARTMENT  OP  AGBIOULTUBE. 

9 

BOBBAU  W  CHBMI8TET. 

Washington,  D,  C,  March  31,  1016. 

Replying  to  yours  of  March  13  and  attached  resolution,  would  state 
that  so  far  as  the  Department  is  informed  there  are  no  potato  drying 
establidiments  located  in  the  United  States  with  the  exception  of  sev- 
eral firms  which  are  preparing  dried  potatoes  in  a  small  way  for  use  as 

food. 

In  Germany  i^tatoes  are  very  extensively  dried  by  two  processes.  The 
first  consists  in  cntting  them  into  slices  or  thin  strips  and  passing  them 
through  a  rotating  dryer  which  is  either  steam  heated  or  supplied  with 
fine  gases  passed  tlirongli  at  high  temperature.  The  product  so  obtained 
finds  use  as  a  stock  feed.   The  second  method  consists  in  washing  and 
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steaming  the  potatoes  and  drying  by  passing  them  between  steam  heated 
rollers.  The  material  is  obtained  in  the  form  of  flakes,  and  form  a  high- 
grade  stock  feed,  and  is  also  used  as  a  food  for  man.  This  second  proc- 
ess involves  lai^e  investments  and  the  Department  does  not  recommend 
it  for  adoption  in  this  country.  The  Department  is  now  experimenting 
with  a  third  process  for  drying  potatoes. which  consists  in  crushing  the 
potatoes  and  pressing  them  between  rollers  so  as  to  remove  a  large 
portion  of  the  juice  and  then  drying  the  pulp  which  ranains.  Tliis  proc- 
ess is  still  in  the  experimental  stage  and  not  leady  for  cmnmercial  de- 
velopment. 

It  is  snggested  that  you  take  up  the  commercial  possibilities  of  dry- 
inj,^  potatoes  with  manufacturers  of  beet  pulp  dryers  in  this  country  for 
drying  beet  pulp.  Addresses  of  four  manufacturers  of  beet  pulp  are  given 

below : 

Tlie  Dyer  Company^  Cleveland,  Ohio; 

J.arroA\e  ( \)nstruction  Co.,  1199  Woodward  Ave.,  Detroit,  Mich.; 

J5ay  City  Iron  Co.,  Bay  City,  Mich.; 

McKinnon  Boih^r  &  Marliine  Co.,  Bay  City,  Mich. 

Altliontili  it  is  not  iinprobahh^  that  the  jinip  dryers  in  a  beet  sngar  fac- 
tory can  hv  used  successfnlly  in  dryin^j;-  potatoes,  there  is.  so  far  as  the 
Department  knows  no  definite  infonnation  on  tliis  subjert.  We  are  a<l- 
vising  the  tonr  manufacturers  named  above  of  this  reference  of  tlie  sub- 
ject to  them. 

Respectfully, 

Ch.  Alsbeug, 

Chief. 


AMBBIGAN  BED  CBOSS. 

BURKAU  OP  MODICAL  8BRVICB, 

1U24  H  Street,  N.  W. 

Washington,  D.  C,  Ajiril  1.  liun. 
Beferring  to  your  commimication  of  the  26th  ult.,  I  have  to  advise  v<ni 
that  the  American  Bed  Croes  is  not  siiipping  food  stuffs  to  ICurope  to 
any  of  the  belligerent  powers.   Our  relief  work  is  confined  to  furnish- 
ing doctors,  nurses  and  medical,  surgical  and  hospital  supplies. 

Very  truly  yours, 

BcwT.  U.  Pathbsson^ 
Major,  Medical  Corps,  U.  S.  Army, 
BUP/M.  CJhief  ot  Bureau. 

CJonMUunications  from  constructing  ^iginears  and  manu&cturers  of 
nwchiueiy  to  be  used  in  the  preparation  of  potatoes  for  drying: 
6 


E.  SALICH  &  GO 


CONSULTING  AND  CONSTRUCTING  fiNGIN£I£KS 

1G02  Moiiaduock  Bldg. 

Chicago,  111.,  March  27,  1915. 

We  hope  that  the  delay  sending  you  tJie  cost  of  a  potato  drying  plant 

did  not  iiieonvonience  you  any. 

We  think  that  a  capacity  of  4,00(»  lbs.  of  fresh  potatoes  per  hour  will 
just  about  suit  your  conditions.  Such  a  plant  can  operate  5  months 
(150  davs)  per  vear.  If  the  i>lant  dries  100,000  lbs.  per  day,  it  will  dry 
15,000,000  lbs.  per  season.    This  means  2,500,000  bushels  in  150  days. 

According  to  the  figures  leceived  from  you,  you  have  this  year  |1,000,- 
000.00  worth  of  surplus  potatoes.  At  20c  per  bushel  you  have  5,000,000 
bushels. 

You  see,  thai  two  plants  like  the  one  we  propose,  w^ould  take  care  of 
that  amount.  Suppose  that  buildings,  setting  up  the  machinei^,  etc., 
will  cost  anotlier  |25,000.00.  In  that  case  with  an  out-lay  of  $100,000.00 
you  would  have  been  able  to  save  the  surplus  of  $1,000,000.00.  No  doubt, 
you  \\ould  have  been  able  to  dispose  of  these  dried  potatoes  at  |1.50 
per  C.  (Beet  pulp  brings  almost  that  much)  and  figuring  18c  manu- 
facturing expenses  per  100  lbs.  of  finished  product,  which  we  take  from 
a  report  we  have  before  us  of  a  German  drying  plant,  it  would  pay  you 
20c  per  bushd  for  the  raw  potatoes. 

This  sounds  pretty  good,  it  seems  to  us,  and  it  becomes  more  attractive 
when  you  come  to  think  that  you  can  keep  that  product  any  length  of 
time  without  spoiling  it,  and  naturally  the  prices  get  better  when  the 
potatoes  are  getting  scarce. 

That  much  for  tte  actual  surplus  which,  of  course,  is  an  exception. 
But  there  is  always,  and  every  year,  the  small  unsaleable  potato,  and  the 
culls.   That  alone  will  make  a  drying  plant  pay. 

Very  truly  yours. 

E.  Salich  &  Co. 
Per  E.  Salich. 


E.  SALICH  &  CO. 

CUNSULTlNli  AND  CONSTRUCTING  EN(JINHKKS 

1602  Monadnock  Bldg. 

Chicago,  lU.,  March  27^  1915. 

Please  tiiid  below  an  api)roximate  estimate  of  a  potato  drying  plant, 
having  a  capacity  of  4,000  lbs.  of  fresh  potatoes  per  hour.  This  will 
give  yon  ajiitroxiinately  1,000  lbs.  dried  product. 

Only  the  iiuu  iiinery  is  included  in  this  estimate,  as  you  may  wish  to 
utilize  some  existing  building;  the  enclosed  sketch  may  give  you  an  idea 
as  to  the  building.   The  machinery  includes; 
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1_100  H.  P.  Steam  Boiler, 
1    :}r)  H.  P.  Steam  Engine, 

1 — Inclined  elevator  lo  lift  the  potatoes  to  the  washer. 
1 — 3-compartment  Potato  washing  machine. 

1 —  A'ertical  bucket  elevator, 
li — Potato  steaming  kettles, 

2 —  No.  IV  Flocken  machines,  complete  with  pipings,  fan,  etc. 
1 — ^Water  inunp,  5,000  gals,  capacity  per  hour, 

1— Water  tank, 

Shafting  and  belting. 

The  a])proximate  cost  of  that  machinery  will  be  ^{^1*5,000. 00,  more  or 
less,  of  course,  according  to  local  conditions.  The  enclosed  building 
sketch  will  help  you  to  determine  the  cost  of  same. 

Hoping  this  will  give  you  the  required  information,  and  at  your  serv- 
ice for  any  other  data,  we  are, 

Yours  very  truly, 

E.  Salich  &  Co,^ 
Per  E.  SaUch. 


March  30,  1915. 

We  have  your  valued  favor  of  the  27th  inst.  regarding  apparatus  for 
use  in  connection  willi  the  manufacture  of  potato  Hakes  or  Hour.  We 
note  that  you  Avill  contemplate  investigating  the  feasibility  of  using  the 
sugar  beet  pulp  dryers.  While  we  are  not  familiar  with  this  type  of 
drj^er  it  has  occurred  to  us  that  possibly  you  would  be  interested  in  our 
line  of  vacuum  dryers.  AVe  are.  therefore,  sending  you  under  separate 
cover  a  copy  of  our  catalog  showing  in  a  general  way  the  varimis  tyi)es 
of  vacuum  apparatus  including  vacuum  dryers  of  all  tyi>es,  dry  vacuum 
pumps,  condensers,  impregnating  a])paratus,  etc. 

Regarding  machinery  for  getting  the  potatoes  into  shape  for  drying 
and  also  for  grinding  afterwards  would  state  that  we  do  not  manufac- 
ture standard  machinery  of  this  kind.  However,  we  have  all  the  facili- 
ties for  making  special  machinery  and  apparatus  of  any  kind  and  if 
you  can  furnish  us  with  hlue  prints  or  sketches  showing  what  will  he 
required  we  shall  be  glad  to  quote  you  accordingly. 

If  you  would  be  interested  in  conducting  tests  in  drying  potatoes  un- 
der vacuum  we  should  be  very  glad  to  eztead  to  you  the  use  of  our  test- 
ing laboratory  for  making  such  tests.  We  presume  that  it  would  be 
necessary  to  prepare  the  potatoes  for  drying,  possibly  by  disint^ating 
them  so  that  the  moisture  could  be  ranoved  more  readily.  We  do  not 
have  the  facilities  for  preparing  the  potatoes  in  this  way  but  if  you 
could  ship  us  a  quantity  of  the  potatoes  already  prepared  for  drying  we 
should  be  glad  to  dry  thm  in  our  sev»al  forms  of  dryers  so  as  to  deter- 
mine whicSi  type  was  the  best  suited  for  this  woi^ 

We  have  conducted  some  tests  in  drying  potatoes  but  not  for  the 
manufacture  of  potato  flour.  Our  tests  were  for  using  the  potatoes  as  a 
stock  food  and  in  another  case  for  the  manufacture  of  potato  starch.  In 
botii  these  cases  the  drying  experiments  were  made  on  raw  potatoes. 

We  rmember  reading  a  report  contained  in  the  "Daily  Consular  and 
Trade  Beporte^'  published  by  the  D^^artmmt  of  Gommnce.   This  re- 
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port  was  on  the  manufacture  of  potato  flour  in  Europe  and  principally 
in  Qermany*  The  report  was  from  Consul  General  A.  M.  Thadcara  of 
Berlin.  We  presume  you  could  obtain  a  copy  of  this  report  and  prob- 
ably find  it  interesting.  We  do  not  know  the  dates  of  these  report  but 
the  page  numbers  were  378  and  379.  In  a  later  report  Ck>nsiil  G^caral 
Thadcara  gave  some  data  regarding  this  industry  in  Germany,  It  iB 
also  stated  in  this  later  report  that  in  a  report  on  the  manufacture  of 
potato  flour  in  (lerniany  reported  in  *  Daily  Consular  and  Trade  Re- 
ports"^ for  October  21,  11)11,  tluit  the  Tabosin  System  of  potato  Hake 
manufacture  was  described.  The  first  report  mentioned  above  is  not 
that  of  October  21,  1911,  but  was  published  subsequent  to  that  date. 

We  desire  to  thank  you  for  writing  us  regarding  this  proposition  and 
if  we  can  be  of  any  assistance  to  you  whatsoever  we  trust  you  will  not 
hesitate  to  command  us. 

Awaiting  your  further  commands,  Ave  beg  to  remain^ 

Yours  very  truly, 

BuiTFALO  Foundry  &  Machine  Co. 
Jl>  «  K     Bippel,  D.  Sales  Manager. 


Cleveland,  Ohio,  March  29,  1915. 

We  have  your  letter  of  March  27th  regarding  potato  dryers. 

We  are  enclosing  under  separate  cover  catalog  describing  the  Cummer 
Dryers.  We  call  your  attention  to  our  guarantee  on  Page  4,  and  the 
description  of  our  style  "F"  Dryer  on  pages  5,  7  and  9. 

We  are  also  enclosing  under  separate  cover  cut  showing  our  Self- 
Coutained  Dryer,  equipped  with  Mechanical  Stoker.  We  understand 
That  after  this  crop  of  potatoes  is  disposed  of  you  will  probably  want 
to  dismantle  the  Dryer  and  sell  it.  This  l)eing  the  case,  we  would 
recommend  our  Self-Contaiiied  type  of  Dryer,  which  is  enclosed  in  a 
sleel  casing,  lined  with  fne  brick.  This  Dryer  is  vei\y  easily  erected 
and  taken  down.  With  our  Cummer  Mechanical  St<»ker  and  si)ecial 
Inrnace,  yon  will  lie  able  to  dry  these  potatoes  with  bituminous  coal,  and 
not  contaniinale  the  product. 

We  enclose  herewith  an  information  blank  and  ask  you  to  kindly  lill  it 
in  and  return  to  us. 

We  make  these  Dryers  in  a  range  of  sizes,  from  the  smallest  with  an 
evaporative  capacity  of  500  lbs.  of  water  per  hour,  to  our  largest  with 
an  evapoi'ative  capacity  of  10,000  lbs.  of  water  per  hour. 

If  you  will  kindy  tell  us  how  many  tons  of  wet  potatoes  you  wish 
to  dry  per  hour,  we  will  be  glad  to  write  you  fully  regarding  the  Dryer 
wliieb  we  will  guarantee  to  do  the  work  in  a  satisfactory  manner.  At 
the  same  time  we  will  advise  how  many  pounds  of  coal  you  will  iram^  and 
how  much  horse  powiar  will  be  required.  In  other  words,  we  will  sap- 
ply  the  drying  equipment  fully  guaranteed  in  every  way  to  dry  your 
material  in  a  satisfactory  manner  with  a  given  amount  of  fud  and 
power,  and  without  injuring  the  potatoes  as  a  food  product. 

Kindly  adWse  when  you  will  be  in  a  iMMdtiooL  to  close  a  contract  for 
tlus  equipmait.  We  will  be  very  glad  to  scmd  oaie  of  our  nq^resentatives 
to  see  yon.   


27 


We  do  not  make  grinding  machines,  but  purchase  quite  a  quantity  of 
these  machines  tm  use  in  connection  with  our  Dryers,  and  we  will  be 
very  glad  to  supply  the  Dryer  with  the  necessary  grinding  machinery. 

Yours  very  truly,  - 

The3  p.  D.  Cumhbs  &  Son  Co., 

By  F.      Cummer,  Vice-President. 

Diet;  F.  H.  C.-B. 


New  York  City,  March  29,  1915. 

We  have  your  letter  of  March  27th  with  reference  to  dryer  for  drying 

potatoes  so  that  they  can  be  manufactured  into  flour. 

We  have  furnished  dryinji:  machinery  for  a  great  many  purposes  but, 
to  date,  liave  never  furnished  one  for  dryinj]^  potatora.  We  should  judjje 
that  it  woulil  be  necessary  to  pare  or,  at  least,  slice  the  potatoes  into 
small  pieces  before  drying,  after  whicli  tlie  drying  could  be  «lone  in 
either  one  of  our  Class  "C"  dryers.  des(  l  ibed  on  ])age  22  of  our  ca<a 
logue,  or  in  one  of  our  Class  **F''  dryers,  described  on  page  20  of  the 
catalogue,  being  modified  as  referred  to  in  the  last  paragraph  on  page 
26,  wherein  a  steam  coil  is  substituted  for  the  furnace  ordinarily  used. 
A  copy  of  our  catalogue  is  being  sent  you  under  separate  cover. 

We  have  no  advices  as  to  the  quantity  of  moisture  which  would  have 
to  be  evaporated  from  the  potatoes  and  if  you  cannot  let  us  know  what 
this  amounts  to  we  will  experiment  with  the  ordinary  grocery  store 
potato  and  make  allowance  for  any  evaporation  which  may  occur  be- 
tween the  time  same  is  dug  and  placed  on  the  market. 

We  would  also  like  to  be  advised  as  to  what  quantities  would  be  dried 
per  hour  so  that  we  might  determine  the  proper  size  machine. 

If  you  will  let  us  have  this  information  we  will  be  very  glad  to  write 
you  further  and  more  fully  wiUi  reference  to  the  machine  best  suited. 

Very  truly  yours, 

BuGOLKs-CoriSSB  Enoinbbbing  Co., 
LBCrMHG.  L.  R  Christie,  Treasurer* 


Through  the  courteey  of  the  Department  of  Commerce,  Bureau  of 
Foreign  and  Dimiestic  Commerce,  I  wa^  loaned  the  office  reports  from 
which  the  following  extracts  were  taken,  and  the  imports  then  returned 
to  Washington  D.  C.   These  reports  give  ^ea  of  what  is  being 

done  in  other  countrira,  and  what  ui  teing  done  thm  can  be  more  than 
duplicated  in  the  United  States,  once  we  turn  our  attration  to  the 
matti^. 


DAILY  CONSULAR  AND  TRADE  REPORTS. 

'POTATO-DeYING  iNDtTSTOY  OF  GSRMANT. 

(Prom  Con8ul*€renernl  A.  M.  Trackara,  Berlin.) 

October  2d,  1912. 

The  Imperial  Ministry  of  the  Interior  has  published  statistics  regard- 
ing the  potato-diying  industry  of  Germany  for  the  campaign  year  1910-11, 
wUch  covers  the  period  from  August  1,  1910  to  July  31,  1911.  A 
comparison  with  tiie  two  previous  campaign  years  gives  the  following 
results: 
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Number  of  iKtones  in  operatioB 


Quantity  of  potaliMB  IMSd . . . . . . 

Total  production  

P^uction  for  native  Meount: 

Small  pieces  and  cMka  

Potato  flakes  

Potato  flour  

Olk<rV>odaete  

ToUI...  

Frodnetion  for  foreiDi  aeeoont: 
SmaJA  pieces  and  cBrim  

Flakes,  flour,  etc  , 

Total  


1906-9. 

l9QB-ia 

1910-11. 

170 

.  2M 

327 

Tons. 

160.540 
41,574 

Tons. 

332.642 
87,591 

torn, 
417.641 
107,312 

5.333 
31,687 
1.509 
145 

11.709 
63,331 

266 

10,517 
84,533 
I.OM 
300 

38.674 

76,760 

96,896 

1.134 
1,766 

4,240 
6.582 

3.939 
6,977 

2.900 

10,822 

10,916 

Of  the  ;>2T  factories  in  operation  duriiij?  the  campaipi  year  1!)10-11, 
besides  potatoes,  13  dried  grain,  11  di'ied  Ihe  leaves  of  sn^ar  beets, 
and  20  dried  other  agricultural  products;  181  of  the  plants  worked  day 
and  night  shifts  of  12  hours  each.  The  417,641  tons  of  potatoes  used  by 
the  327  drying  plants  in  1910-11  equalled  15,345,659  bushels  of  60  pounds 
each. 

From  the  above  data  it  will  be  seen  that  the  efforts  which  have  been 
made  in  this  country  to  discover  practical  and  economical  methods  of 
preserving  potatoes  so  as  to  utilize  the  surplus  stocks  are  meeting  with 
success.  In  a  report  on  the  '*Mannfactnre  of  potato  flonr  in  Germany/' 
prepared  at  this  consulate  general  and  published  in  Daily  Consular  and 
Trade  Keports  for  October  21,  1911,  the  Tabosin  system  of  potato-flake 
manufacture  was  described. 


DAILY  CONSULAR  AND  TRADE  REPORTS. 

Potato  Drying  in  Germany. 
June  28,  1909. 

Vice-Consul  James  L.  A.  Burrell,  of  Magdeburg,  states  that  in  ordt  r 
to  cope  with  the  oiner-ipaK^Aiaction  of  potatoes  in  Germany  several  potato- 
drying  plants  are  c^rating  in  various  sections.  Such  factories  are  in 
creasing,  due  partly  to  the  advancing  prices  of  grain.  To  produce  100 
kilos  or  220  pounds  of  dried  potatoes  830  pounds  of  tubers  are  required, 
and  the  product  is  worth  f3.80  to  4.30. 


DAILY  CONSULAR  AND  TRADE  REPORTS. 

Dried  Potatoes  as  Cattle  Food  in  Germany. 
(Consul-General  Robert  P.  Skinner,  Hamburg.) 

February  19,  1013. 

The  growing  recognition  of  tlie  value  of  dri^nl  i»otaloes  (or  cattle  feed- 
ing purposes  is  retiected  in  the  increase  in  the  number  of  establishments 
in  Germanv  in  which  the  various  potato  i)roducts  are  jnejiared.  At  the 
end  of  the  business  year  on  July  31,  1910,  there  were  257  such  establish- 
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ment»  in  this  country,  nearly  all  of  them  being  operated  m  connection 
with  large  agricultural  undertakings.  The  amount  of  raw  material 
treated  in  the  year  1909-10  was  332,642  tons  and  in  1910-11  it  was 
417,641  tons.  (For  the  amounts  of  various  products  from  this  con- 
sumption see  Daily  Consular  and  Trade  Reports  for  October  29,  1911.) 

What  the  results  will  be  during  the  present  business  year  can  not 
be  foretold,  as  the  potato  crop,  especially  in  this  portion  of  the  country, 
lias  been  most  unsatisfactory.  It  is  reported  from  Luneburg  that  the 
abnormal  temperature  of  the  autumn  months  destroyed  large  quantities 
of  potatoes  still  in  the  fields.  Efforts  to  separate  the  decaying  from  the 
healthy  tubers  were  not  ahvays  successful  and  many  farmers  have  been 
obliged  to  re-assort  crops  after  they  had  boon  put  in  storage. 

The  use  of  dried  potatoes  as  food  for  catlle  arose  from  the  im]><>^^il>''i^^' 
of  feeding  raw  potatoes  without  causing  certain  forms  of  sickness.  It 
was  equallv  impossible  to  boil  large  quantities  without  heavy  investmcnl 
for  speciallv  constructed  boiling  apj^aratus,  and  in  any  event  raw  potatoes 
can  be  preserved  during  a  limited  time  mily  and  are  subject  to  deteriora- 
tion toward  spriiiu\  s<mielimes  being  a  total  loss.  These  several  incon- 
veniences are  avoided  bv  drving  potatoes  according  to  processes  which 
ai>parentlv  originated  in  1002.  By  feeding  swine  and  sheep  with  six 
different  kinds  of  dried  jiotutoes,  it  has  been  proved  that  the  food  is 
digestible.  The  following  table  shows  the  degree  of  digestibility  of  each 
of  the  elements  iu  various  kinds  of  potato  products  when  fed  to  swine 
and  sheep : 


Stock  wd  food. 

Orguiic 
mfasteDoe. 

Raw 

Extrart 
substAnces 
free  from 

Raw 
6ber. 

IVroent. 

Fief  oeBt.* 

Ptt-ccnt. 

Poreenl. 

Svine. 

90.4 

53.9 

94.2 

70  S 

90.8 

46.1 

94  6 

77.8 

94.6 

75.5 

93.5 

72.0 

90.6 

63.5 

93.5 

72  4 

91.7 

70.6 

94.3 

70.7 

89.4 

93.9 

66.5 

91.3 

58.8 

94.5 

i 

I  73.2 

1 

flboap. 

90.0 

53.8 

94.7 

39.3 

88.6 

43  4 

96.3 

83.4 

U  4 

93.8 

85.2 

32.0 

92.8 

34  0 

83.8 

23.5 

93.6 

88,0 

24.3 

94.9 

23.5 

86.6 

31.9 

«4.4 

1  16.1 

The  use  of  these  potatoes  pro\ied  that  they  were  excdlent  for  fatt^ing 
swine,  although  not  qnite  eqnal  to  barley  groats. 
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According  to  tests  made  by  the  Board  of  German  agricnltnriste^  it 
was  demonstrated  that  the  one-third  of  strengthening  food  generally 
given  to  horses  in  the  form  of  grain  could  be  replaced  by  dried  potatoes, 
and  such  animals  wonld  be  kept  in  excellent  condition.  In  two  out  of 
fonr  tests  with  horses  it  was  shown  that  dried  potatoes  accelerated  the 
sheddinfi:  and  re-growth  of  hair. 

The  following:  is  a  free  translation  of  an  extract  from  a  report  on  the 
entire  subject  made  to  the  e^q^riment  station  at  Bostock  by  F.  Honcamp 
and  B.  Oschwendner: 

The  results  of  favorable  tests  caused  the  establishment  of  a  jirent 
many  potato-dryinji  plants  doinjj  excellent  work,  the  more  so  as  a  jjreat 
nund»er  of  technicians  endeavored  in  the  meantime  to  improve  the 
method  of  manufacture.  Two  of  the  new  systems  claim  special  interest, 
but  their  products  have  not  yet  been  tested  as  to  di^restibility. 

One  of  these  methods  is  riumpePs  invention.  Tlie  inventor  calls  his 
l)roducts  "press  potatoes,''  or  *'pai)ka."  The  other  is  the  method  in- 
vented by  the  maiinfier  of  11u»  Tm])erial  Machine  AVorks  in  Meissen.  The 
machines  constructed  by  this  concern  produce  potato  chips. 

Potato  flakes  are  obtained  by  mashing  boiled  potatoes  by  means  of 
two  rollers  moving  in  opposite  directions.  The  product  is  dried  by 
allowing  high-tension  steam  from  the  boiler  to  pass  through  the  interior 
of  the  rollers.  In  the  plants  constmcted  according  to  the  Knaner  sys- 
tem direct  fire  gas  is  introduced  and  exhausts  connected. 

W^EtATIONS  ON  THIS  TMPBRIAI4  ST8TBM. 

The  Imperial  plant  consists  of  the  drying  apparatus  itself  Avith  a 
feeder  which  can  be  regulated,  the  exhaust  to  remove  the  hot  air,  the 
fan  to  remove  the  dust,  the  heating  furnace  to  supply  the  hot  air.  the 
machine  for  washing  the  potatoes,  the  machine  for  cutting  them  into 
chips,  and  the  pneumatic  transporting  apparatus.  The  most  important 
part  is  the  drying  machine,  consisting  of  an  iron  trough  in  which  turns 
a  perforated  cylinder  made  of  white  metal  with  rows  of  small  shovels 
attached. 

After  the  potatoes  Iiave  been  washed  and  sliced  they  are  placed  in 
the  trough  of  the  drying  machine,  being  continually  stirred  and  dis- 
tributed equally  along  the  entire  length  of  the  cylinder  by  the  project- 
ing shovels.  A  specially  constmcted  apparatus  in  the  upper  part  of  the 
machine  premits  the  chips  from  adhering  to  each  other' and  helps  to 
distribute  the  mass  equally  and  bring  it  into  contact  with  the  currents 
of  hot  air.  The  air  is  forced  into  the  cylinder,  passing  out  through  the 
small  perforations.  It  is  said  that  the  chief  advantage  of  this  system 
lies  in  the  fact  that  a  comparatively  low  temperature  225^  to  250^  C. 
is  entirely  suflBcient. 

The  "pressed  potato"  method  is  as  follows:  The  greater  part  of  the 
content  of  water  is  press^  out  in  a  cold  state,  after  the  potatoes  have 
been  sliced.  The  mass  is  then  placed  in  the  drying  machine.  One 
advantage  of  this  method  is  that,  since  comparatively  little  wafer  is 
contained  in  the  raAv-potato  mass,  the  costs  are  considerably  less  than 
those  of  manufacturing  potato  flakes  or  chips. 

Stalislics  from  exi»eriments  conducted  by  Kellner  and  Moeckern  prove 
that  potatoes  are  excellent  fodder,  with  highly  nutritive  qualities,  and 
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are  digested  just  as  readily  as  any  other  of  the  best  feeding  materials. 
It  is  proved  alw  that  the  process  of  drying  the  potatoes  does  not  in  any 
way  impair  their  digestive  properties,  except  perhaps  the  protein;  but 
as  there  are  but  small  quantities  of  protein  in  the  dried  potatoes  the 
food  value  is  not  affected. 


DAILY  GOl^SULAfi  Al^D  TfiADE  REPORTS. 

INDUSmUJU  AFFAias  IN  HOUULKU* 

(From  Consul  Frank  W.  Mahin,  Amsterdam.) 
November  16,  191L 

FOOD  VAhXm  W  POTATO  STBUP. 

The  nianufactui'e  of  potato  flour  is  a  large  industry  of  this  district. 
Siune  of  the  flour  is  used  in  making  a  syrup,  but  this  industry  has  been 
ohslructed  by  allegations  that  potato  syrup  has  little  or  no  value  as  a 
food.  An  investigation  of  the  subject  having  been  made  in  the  laboratory 
of  the  Government  University  at  Groningenm  in  this  district,  the  con- 
clusion is  reached  that  potato  syrup  has  important  food  properties. 

It  is  explained  that  the  syrup  is  made  by  treating  potato  flour  with 
diluted  sulphuric  acid,  whereby  the  starch  is  changed  into  dextrin  and 
then  the  latter  partly  into  glucose.  Thus,  the  syrup  is  composed  chiefly 
of  dextrin  and  glucose.  These  the  report  of  the  laboratory  investigation 
scientifically  discuaKS,  with  the  conclusiw  that  they  are  botiiy  if  tak^ 
as  food,  readily  assimilated^  and  in  the  form  <tf  potato  syrup  have  a  high 
food  value.  In  addition,  it  is  claimed  that  dextrin  materially  increases 
the  secretion  of  gastric  juices,  finally,  it  is  stated  tiiat  lAe  sgrrap  m 
obtained  from  the  flour  by  safe  hygienic  methods,  and  that  in  this  regard 
it  is  in  no  way  inferior  to  ^ngar. 


DAILY  GON^LAR  AND  TBADh;  REPORTS. 

POrCAlXHBS  IK  CfflSRUANT. 

Extent  of  Crop  and  Use  for  Indnstrial  Purposes. 

August  28,  1909. 

The  manufacture  of  various  products  from  potatoes  in  Qermany  is 
reported  upon  as  follows  by  Consul-General  Robwt  P.  Skinnw,  of  Ham- 
burg: 

Tlie  potato  crop  of  Germany  is  nearly  nine  times  larger,  than  that 
of  the  United  States,  being  over  45,000,000  tons,  some  four-fifths  of 
which  are  nsed  as  food  for  industrial  purposes.  Nearly  one-fifth  are 
reqnired  for  seeding.  In  the  manufacture  of  starch  and  its  by-products, 
about  4  per  cent  of  the  total  crop  is  used,  and  for  distillation  about  8 
per  cent. 

In  Germany  there  are  hundreds  of  suuUl  concerns  in  the  potato  dis- 
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trict  manufacturins  potato  starch  and  dextrine.  These  manufacturera 
obtain  potatoes  at  from  90  to  125  pfennigs  (2142  to  29.75  cents)  per 
unit  of  50  kilos,  or  110  pounds.  The  profit  at  the  factoi-y  is  said  to 
range  from  40  to  50  pfennigs  (9.5  to  12  cents)  per  bag  of  100  kilos  (220 
ponnds).  The  prices  for  potato  flour  have  fluctuated  between  $3.33  and 
|6*19  per  nnit  of  220  pounds,  and  for  dextrine  between  |3.8l  and  $7.14, 
also  for  220  pounds.  These  prices  represent  goods  delivered  f,  o.  b. 
Okip  in  a  German  seaport 

MANUFACTOItB  OS"  STAECH,  DBXmiNil,  fiXC.^  l»*BOM  FOXATOKS. 

Potato  flour  is  merely  ground  potato  starch,  mannfaetured  B»  starch 
is  usually  produced.  The  residue,  parings,  etc.,  are  ntiiissed  as  cattle 
food,  and  to  some  extent  in  the  manufacture  of  paper,  and  are  in  part 
destroyed. 

Dextrine  is  produced  either  by  heating  the  dry  starch  to  a  tmp«a- 
ture  of  180°  to  260°  O.,  whereby  a  yellow  or  brown  dextrine  is  ob- 
tained, or  by  heating  the  starch,  either  wet  or  di^,  by  means  of  acid 
in  small  quantities,  which  produces  white  or  practically  white  dextrine. 

The  starch  is  ateo  transformed  into  potato  syrup  or  glm^ise,  and  the 
latter,  upon  being  boiled  and  treated  with  acid,  is  converted  into  grape 
sugar.  Potato  glucose  is  chiefly  consumed  in  bakeries  and  confection- 
arias,  in  rice  mills  for  polishing  purposes,  and  is  mixed  with  sugar  glu- 
cose to  produce  bonbons  and  an  imitation  of  honey. 

Grape  sugar  is  taken  ui)  chiefly  in  breweries  for  the  manufacture  of 
coloring  for  beer,  and  is  also  used  for  adding  to  the  weight  of  leather. 

In  the  United  States  glucose  is  manufactured  from  corn,  and  exported 
to  Germany  and  England.  The  German  potato  glucose  is  alleged  to  cou^ 
tain  less  sulphuric  acid  than  corn  glucose,  but,  being  dearer,  does  not 
find  as  lai^  a  market  in  England  as  does  its  American  rival. 

GBBMANY  WKELY  TO  KETAIN  LEAD  IN  DEXTRINE. 

Tlie  manufacture  of  dextrine,  although  involving  no  secret  process, 
roquiies  skill  and  careful  manipulation,  and  German  manufacturers, 
liaving  the  advantage  of  plentiful  supplies  of  cheap  raw  materials  and 
long  experience  in  the  business,  are  likely  to  retain  their  hold  upon  the 
trade  in  general  for  some  time  to  come.  Dextrine  was  exported  from 
Gernmny  during  1908  to  the  extent  of  3,968  tons,  1,466  tons  of  whidi 
went  to  Great  Britain  and  1,395  tons  to  the  United  States.  Of  potato 
starch  and  flour  Germany  exported  during  the  same  period  14,464  tons, 
Great  Britain  taking  9,115  tons,  the  United  Btates  1,965  tons,  Spain  1,- 
196  tons,  and  Switzerland  795  tons. 

The  value  of  the  declared  exports  of  these  potato  products  from  Ham 
burg  to  the  United  States  during  1908  was  as  follows:  Potato  starch 
and  flour,  f 38,080;  dextrine,  |9,520;  total,  |47,600. 
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DAILY  CONSULAR  AND  TRADE  REPORTS. 

DBSICCATION  OF  POTATOBS. 

Keceutly  Developed  German  Process  Prevents  Loss  by  Decay. 

Febmarv  19,  1910. 

t\>nsnl  Thomas  H.  Norton,  of  (MuMnnitz,  described  a  process  recently 
introduced  by  a  Prussian  firm  by  wliicli  potatoes  may  be  converted  into 
a  drA'  concentrated  meal.    He  writes  as  follows: 

The  potato  occupies  a  relatively  more  important  position  in  Germany 
than  in  any  other  Eurojtean  country.  It  is  not  only  employed  largely 
for  food  for  both  man  and  beast,  hut  also  for  conversion  into  starch  and 
alcohol.  The  lOOS  crop  was  estimated  at  4:r>,5fM),000  metric  tons  (51,- 
LMr*,!),")!)  short  tons),  i;j,000,0(IO  tons  being  used  for  human  food  and  in.- 
000, (»00  tons  f<»r  feeding  domestic  animals.  Starch  factories  utilized 
1,7)00,000  tons,  distilleries  L\500,000  tons,  while  5,500,000  tons  were  re- 
(juired  for  seed.  There  remained  5,000,000  tons,  lost  by  decay,  freezing, 
etc.  (lerman  economists  have  recognized  the  extent  of  this  national  loss, 
<»f  about  128,500,000  in  value,  especially  because  the  Empire  now  imports 
annually  about  |;72,000,000  worth  of  cattle  fodder.  Nearly  40  per  cent 
of  this  sum,  paid  to  foreign  agriculture,  could  be  saved  if  the  loss  by 
subsequent  decay  in  the  harvested  potato  crop  could  be  prevrated. 

Numerous  processes  have  been  submitted  in  response  to  an  offering  of 
prizes  amounting  to  f6,000.  These  are  based  upon  two  distinct  methods 
of  treatment.  In  the  first,  sliced  potatoes  are  exposed  to  the  current 
of  hot  gases  from  a  furnace;  in  the  second,  the  **flrfce  process"  potatoes 
are  more  finely  divided,  and  dried  at  a  lower  temperature  with  the  aid 
of  steam  coils.  This  last  method  is  c<mt]y.  The  product  of  the  first 
method,  while  available  for  industrial  purposes,  is  not  fully  satisfactory 
for  use  as  a  fodder. 

A  process  recaitly  patented  and  introduced  by  a  Prussian  firm  seems 
to  have  successfully  overcome  the  disadvantages  of  the  earlier  systems. 
The  essential  features  consist  in  the  use  of  pressure  combined  with  a 
vaccuni  for  withdrawin*;  the  bulk  of  the  water  in  potatoes,  the  further 
drying  of  the  residue  by  artificial  heat,  and  the  isolation  of  albumen 
found  in  the  press  li<iuor.  This  process  has  he&a  tried  with  exceltoat 
results  on  an  industrial  scale. 

DESCRIPTION  OF  PB0CBS8. 

The  i»lant  em]»loyed  is  comparatively  simple.  The  potatoes  are  first 
thoroughly  washed  in  a  large  vat  provided  with  a  stirring  apparatus. 
Thence  they  pass  into  a  mashing  machine,  and  the  pulpy  mass  is  pumped 
into  a  reservoir,  and  from  this  is  fed  through  a  large  funnel  into  the 
•'suction  machine."  The  latter  is  the  central  feature  of  the  plant  and 
presents  a  somewhat  novel  form  of  utilizing  the  vacuum  principle.  It 
consists  of  two  hollow  cylinders,  one  immediately  above  the  other.  The 
exterior  is  made  of  perforated  plate  similar  to  .that  employed  in  centrif- 
ugal machines  and  filter  pumps,  and  is  covered  with  lin^  filtering 


cloth.  A  pipe  connects  tlie  interior  of  each  cylinder  with  an  air  exhaust. 
The  interior  spaces  are,  lunvever,  divided  into  segments,  and  the  con- 
struction is  such  that  the  lessened  jiressnre  in  each  segment  is  felt  when 
it  is  in  inniiediate  c<»ntact  with  the  comi)anion  cylinder.  As  the  ]>otato 
pulji  ])asses  luMween  the  cylinders,  not  (Hily  their  pressure,  hut  also 
atmosplu'rif  juessure,  ivmoves  n(»arly  all  li([ni<l.  The  residual  mass  fails 
into  a  trough  and  is  conducted  by  a  helical  conveyor  to  small  ears. 
These  pass  into  a  hydraulic  press,  where  tlie  mass  is  finally  deprived  of 
all  water  capable  of  removal  by  pressure. 

From  the  press  the  potato  mass  is  transferred  to  the  drier.  This 
consists  of  a  ^^lindrical  chamber,  within  which  there  is  a  revolving  drum, 
divided  horizontally  into  ten  sections.  The  npper  seven  sections  are 
heated  by  connection  with  a  series  of  steam  pipes ;  the  lower  three  are 
cooled  by  means  of  a  similar  series,  thron^^  which  water  circulates. 
The  pressed  potato  cake  is  continnously  fed  into  the  top  section*  From 
this  it  gradually  descends  throu|^  openings  into  the  lower  sections,  one 
after  another,  nntil  it  flnaUy  issues  from  the  bottom  compartment  and 
is  conveyed  to  storage  rooms.  The  construction  of  this  revolving  drum 
is  such  that  prongs  attacheji  to  its  axis  continually  stir  up  and  crumble 
the  nearly  dried  potato  cake,  so  that  it  is  in  coarse  grains  when  it  leaves 
the  apparatus.  At  the  same  time,  by  means  of  properly  directed  air  cur- 
rents and  the  aid  of  the  elevated  temperature  in  the  upper  seven  sec- 
tions, nearly  all  moisture  remaining  after  the  treatment  in  the  press  is 
effectively  removed. 

POTATO  MKAL  AND  ITS  COMl'OSIXION. 

.  The  resultant  coarse  ^^i>otato  meal"  has  one^uarter  of  the  original 
weight  of  the  tubers  employed,  and  occupies  one-eighth  of  the  space.  It 
has  an  odor  and  taste  similar  to  that  of  freshly  made  bread.  It  may  be 
used  or  kept  in  this  condition,  or  can  be  pressed  into  compact  cakes 
for  convenience  in  transportation.  The  chemical  analysis  of  potato  meal, 
dried  as  above  described,  gives  the  following  percentages:  water,  11.50; 
fat,  0.31;  protein,  3.73;  ash,  2.00;  fiber,  1.71;  carboliydrates,  80.69. 

Pressed  potato  cake  is  easily  broken  up  by  hand,  and  can  be  fed  to 
animals,  alone  or  mixed  with  other  forms  of  fodder,  preferably  after 
moistening  with  a  little  water,  when  it  is  at  once  softened. 

By  the  combined  processes  of  pressure  and  suction  nearly  three-quar- 
ters of  the  weight  of  raw  potatoes  are  removed  in  the  form  of  a  cloudy 
liquor.  This  portion  is  allowed  to  stand  in  reservoirs  until  all  traces 
of  starch  have  settled  to  the  bottom.  The  clear  liquid  is  then  boiled  and 
filtered  with  the  aid  of  a  vacuum  apparatus.  A  precipitate  is  obtained 
of  crude  protein  amounting  to  about  2  per  cent  of  the  original  weight 
of  the  tubers.  By  proper  treatment  this  yields  about  80  per  cent  of 
technically  pure  albumen,  which  is  constantly  in  demand  in  German 
markets. 

The  residual  liquors  from  the  protein  precipitate  contain  small  amounts 
of  sugar,  salts,  and  nitrogenous  matter.  They  can  be  advantageously 
used  for  irrigation  purposes  on  agricultural  lands. 
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COST  OF  IXSTAI.UVTION  AND  OPEBATION  OF  FL-ANT. 

The  plant  requisite  for  the  treatment  of  10,000  tons  of  potatoes  during 
a  season  of  about  eight  months  costs  f 18,000  to  f 19,000.  The  machinery 
alone,  w  ithout  a  press  for  transforming  the  meal  into  cake,  costs  |12,000. 
For  a  building  |3,000  suffices,  and  the  remainder  is  needed  for  pumps, 

motive  jwwer,  washing  vats,  etc. 

The  force  needed  to  operate  the  plant  consists  of  seven  men,  and  in- 
cludes one  engineer,  a  stoker,  one  helper,  one  workman  in  the  potato  cel- 
lar, tAvo  to  attend  to  the  machines,  and  one  to  handle  the  residual  liquors. 
If  the  final  product  is  to  be  pressed  into  cakes,  the  additional  cost  of  the 
plant  is  about  $4,000,  and  two  more  operatives  are  required.  Such  an 
installation  can  naturally  be  operated  with  great  economy  in  connection 
with  a  distillery  or  starch  factory. 

In  practice,  it  is  found  that  the  total  cost  of  preparini;  uupressed 
potato  meal  by  the  above  method  (including  interest  depreciation,  etc.) 
is  |0^  per  long  ton  of  tubers.  The  additional  cost  for  pressing  into 
cakes  is  |0*12  per  ton  of  potatoes.  In  estimating  the  cost  of  the  fodder 
thus  produced,  it  is,  of  course,  necessary  to  deduct  a  certain  sum  for 
me  albumen  ^tracted  ft^m  the  reddual  liquor,  as  mentioned  above. 
When  potatoes  are  to  be  raised  for  supplying  regions  more  or  less  re- 
mote with  cattle  fodder  the  advantage  of  having  the  nutritive  constituents 
of  the  tuber  in  a  concentrated  form  is  obvious.  Thus,  in  practice,  3.8 
tons  of  raw  potatoes  yirfd  one  ton  of  flie  desiccated  product  The  freight 
charges  in  Germany  for  transporting  (in  carloads)  the  S-8  tons  a  dis- 
tance of  100  kilometers  (62  miles)  are  |3.07.  The  freight  charge,  under 
similar  conditions,  for  the  one  ton  of  meal  would  be  fD^L  Adding  to 
this  cost,  56  cents  per  ton,  of  treating  the  3.8  tons  of  raw  potatoes,  or 
$2.13,  the  total  expense  of  delivering  the  fodder  would  be  f2.94.  At  tihe 
comparatively  short  distance  of  02  miles  there  is  then  a  distinct  economy 
in  shipping  the  meal  instead  of  tubers.  With  every  increase  in  distance 
there  would  be  a  proportionate  increase  in  the  saving. 

In  these  days  of  rising  values  for  all  meat  products  there  is  a  i>rospect 
that  the  newly  introduced  process  Avill  aid  materially  in  decreasing  the 
cost  of  cattle  raising  in  various  sections  of  the  Empire,  where  stock 
raisers  are  largely  dependent  upon  fodder  transported  from  a  distance. 


DAILY  CONSULAR  AND  TRADE  REPORTS. 

1C4NUFACTUBB        POTATO  FLOUE  IN  BUBOPfi. 

Germany. 

(From  Gonsnl-General  A.  M.  Thackara,  Berlin.) 

October  21,  1911. 

The  great  bulk  of  the  so-called  potato  flonr  fkartoffelmehl)  that  is 
sold  at  retail  in  the  jjroeeries  of  Germany  for  cooking:  purposes  is  simplv 
finely  ground  and  sifted  potato  starch.  There  is,  however,  a  flour  obtainell 
by  grinding  and  boiling  dried  potatoes  that  is  a  comparatively  new 
product. 

In  1901,  when  the  potato  crop  of  the  country  reached  the  enormous 
total  of  53,682,010  short  tons,  efforts  were  made  to  discover  ])ractical 
and  economical  methods  of  preserving  the  potatoes,  so  iUat  the  surplus 
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cent  of  the  ground  potato  flour,  and  fur  rve  bread  tlie  amount  can  be 
ncreased  to  15  per  .  ent.  It  is  claimed  that  the  addition  of  the  ground 
uotato  flour  to  the  rve  or  wheat  flour  gives  the  bread  a  good  flavor, 
makes  it  more  digestible,  and  keeps  it  fresh  for  a  comparatively  long 
time    It  is  also  used  to  a  slight  extent  in  thickening  soups  and  sauces. 

There  are  no  statistics  available  that  would  indicate  the  aanual  con- 
sumi.tion  of  ground  potato  flour  in  Germany,  but  J^^H^JJ ^« 

...aniifacture  of  the  flour  has  not  attained  large  Pr«PO^«»»- J^Vl^, 
,,1-incipallv  to  bakers.    It  is  known  to  the  trade  a»  "WalzmehV'  ^ 
lori  Walzmehl,"  "Patent  Walzmehl"  and  "Fiddichower  Walanehl."  The 
i.i  ices  varv  according  to  the  potato  crop  and  the  quality,  and  range  from 
!|f!4  7()  to  *7  U  i»er        kilos  (220.46)  pounds). 

*  (  CiKulars  describing  the  Tatosii  system  of  potato-flake  manufacture 
iu  Germanv,  and  containing  pictures  of  the  ^I^^tusjised  have  bee^^^ 
foi  Ax  arded  by  ( On sul  General  Thackara  and  may  be  obtained  from  the 
Bureau  of  Manufactures.) 

NBXHEKLANDS. 

(PK.m  ^  ice  Consul  Dirk  V.  De  Young,  Amsterdam.) 

Durin-  the  last  60  years  potato  farming  has  assumed  large  proportions 
iu  the  Netherlands,  (lue  in  great  measure  to  the  development  of  the  po- 
tato-flour industry.  In  1860  the  total  potato  area  was  273,318  acres,  while 

/  ikS^  there  were  395,08»  acres.  The  following  table  -Jows  the  pro- 
duction by  provinces  in  1908  and  the  area  «f  land  devoted  to  the  m- 
dustry : 


Percentage 

of  tillable 

Acra. 

area. 

13,567.634 

40.515 

34.7 

Drenthc  !!!!!".!!!!!  1 X '  ■ 

12,459,213 

40,192 

38.1 
32.6 

Friesland  '  

11.729,464 

65,609 

Gelderland    

18.565,776 

48.815 

15.1 
13.7 

Gromngen   

4,960.600 

30,562 

Limbiirg  :    

9.681.745 

65,784 

15.3 

North  Brabant  -  

2,466,606 

11,909 

11.4 

North  Holland  

9.959,664 

40.031 

34.7 

Overyssel  ["  ^  ".\V,\ . . 

6,294,550 

26,497 

18.0 

South  Holland  

1,076,857 

7,853 

19^ 
U.3 

Uteecht  

6.093,868 

28,022 

ffllttn-^  '  

96,708,077 

395,069 

^^vp.itvfour  ner  cent  of  the  potato  crop  is  used  for  food  and  seed  and 
the  iemaiuder^^^^^  raw  material  for  manufacturing  purposes. 

iteXiX  of  the  manufacturing  is  d..ne  in  the  Prov  .nce  o  ^  ^^^ 
and  the  remainder  is  confined  to  thi-ee  other  provinces.    Of  (he  48  81. 
acres  of  poTl?^  in  Groningen  over  37,000  were  plauted  for  industrial 

purpoaee^^  ^  jt5Btii,izi!B8— mkthoos  op  gathkeing  potatoes. 


The  scientific  fertilization  of  the  soil  has  become  a  very  import^ 
f  Jt^  of  the  potato  industry  in  Groningen.   Sometimes  |32  to  fSO 
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conid  lu»  sl<»ml  jind  utilized  iu  8Uii]>l\ iu<i-  fnluro  demands.  Prizes  were 
olt'eied  and  a  number  of  processes  were  submitted,  iu  the  more  imj)ortaut 
of  which  the  potatoes  are  dried  by  steam,  forminj*  what  are  called  *'kar- 
toflfelflocken,"  or  potato  flakes,  which  can  be  used  for  feediuo  stock,  for 
distilling  alcohol,  for  making  starch,  and  for  other  purp(»ses  for  which 
potatoeg  are  used,  or  they  can  be  ground  aud  bolted  for  human  cou- 
sampti<m. 

In  the  Tatosin  process  for  the  production  of  flakes,  the  raw  potatoes 
are  washed  in  a  washing  machine  commonly  used  in  distilleries  or  starcli 
factories,  and  then  conveyed  by  an  elevator  to  a  steamer  erected  over  the 
drying  apparatus,  where  they  are  cooked  by  means  of  low-pressure  steam, 
as  if  the  potatoes  were  to  be  used  for  feeding  stock.  The  drying  apparatus 
proper  consists  of  two  smooth  hollow  cast-iron  revolving  drums  about 
4  feet  long  and  2  feet  in  diameter,  each  with  a  clearance  of  about  0-039 
mch.  The  drums  are  supported  upon  a  cast-iron  l^mework,  on  the  t<^ 
of  which  there  is  an  iron  hopper  fitted  at  the  bottom  with  emasculatois, 
or  crushers.  The  drums  are  heated  by  steam  of  5.5  to  6  atmospheres  led 
through  a  pipe  passing  through  their  axes.  The  interiors  of  the  drums 
are  ridged  longitudinally.  Condensed  water  is  takm  from  the  dmms  by 
two  small  pipes  and  relurned  to  the  boilers. 

The  potatoes  after  being  steamed  are  allowed  to  fall  by  gravity  into 
the  hojipers  and  through  the  emasculators,  where  they  are  reduced  to 
l)ulp.  and  iu  this  shape  are  forced  on  to  the  drying  drum.  The  drums 
turn  in  opposite  directions  at  five  revolutions  a  minute.  The  heat  drives 
Off  the  moisture  of  the  potato  pulp,  leaving  a  firm  mass  that  is  scra|)ed 
oflf  by  means  of  knives  set  parallel  to  the  main  axes  of  the  drums.  The 
dried  mass  falls  into  a  spiral  transporter  fitted  with  revolving  arms, 
where  it  is  broken  into  flakes  and  conveyed  to  the  packing  room. 

OTATISnCS — GROUND  POTATO  VLOVB, 

In  other  processes  of  preserving  potatoes  used  in  Germanv  the  tubers 
are  cut  into  disks  or  small  pieces  and  dried  by  hot  air.  The  method 
described,  however,  is  that  most  in  use.  At  present  there  are  436  plants 
established  in  Germany  for  drying  potatoes,  with  an  estimated  produc- 
tion annually  of  110,230  to  lfi5.845  short  tons,  or  3,674,000  to  o.oll.oOO 
bushels.  Of  the  above  plants,  850  are  for  the  production  of  potato  flakeb 
and  in  86  plants  the  potatoes  are  dried  by  the  hot  air  processes. 

The  prices  of  potato  flakes  vary  from  14  to  10  pfennigs  (8.3  to  3.8 
cents)  per  kilo  (2.2  pounds.)  The  estimated  cost  of  the  production  of  the 
flakes  is  6.30  marks  ($1.50)  per  50  kilos  (110.2  pounds. 

In  the  production  of  ground  potato  flour  the  potato  flakes  are  ground 
and  bolted.  There  are  but  few  concerns  that  manufacture  the  flour, 
each  having  its  own  process.  The  flour  is  a  yellowii^  white  product, 
rich  in  carbohydrates.  According  to  experiments  made  by  the  "Institut- 
fur  Garangs-Gewerbe"  (Institute  for  the  Fermentation  Industry)  in 
Berlin,  the  principal  constituents  of  the  flour  are:  Water,  10.69  per 
cent;  protein,  6^9  per  cent;  fatty  substances,  0.23  per  cmt;  non-nitro- 
genous  substances,  78.73  per  cait;  raw  fibw,  1*1  per  cmt;  and  ashes, 
2.58  per  cent. 

The  flonr  is  )ised  principally  by  bakei-s  for  adding  to  rye  and  wheat 
lioiir  m  l»fUung  bread*  Th«  proportiw  for  wheat  lH<ead  ill  5  to  10  per 
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woTfli  of  fertilizer  is  scattered  on  one  hectare  (2.471  aer^)  of  ground. 
The  land  is  valued  at  fully  1500  per  acre  and  rents  at  f22.50  per  acre 
per  year.  The  fertilizer*  consist  of  about  200  kilos  of  Chile  saltpeter  and 
700  kilos  of  sui)erpliosphates  to  the  hectare.  Potatoes  raised  on  this 
highly  fertilized  soil  are  not  very  edible,  being  cultivated  principally 
for  their  industrial  lu  i.perties.  There  is  a  sentiment  in  favor  of  using 
the  factory  waste  for  fertilizing,  but  it  has  not  proved  a  success  as  yet. 

The  methods  of  planting,  cultivating  and  harvesting  potatoes  have  not 
advanced  as  they  should.  Several  picking  machines  have  been  tried  of 
late,  but  not  to  the  satisfaction  of  the  planters.  They  want  a  machine 
that  will  not  only  dig  the  potatoes  out  of  the  ground,  but  clean  oft  the 
dirt  and  empty  them  into  a  sack  as  well.  A  potato  digger  that  merely 
uproots  the  potatoes,  leaving  them  scattered  over  the  ground  to  be  picked 
up  and  sacked  by  hand  saves  little  lahor,  as  they  still  have  to  be  cleaned, 
sacked  and  often  shaken  loose  from  the  roots  and  vines. 

In  the  co-operative  potato  producing  and  manufacturing  enterprises 
the  picking  is  usuallv  let  to  contractors  nt  from  ?0.09  to  $0.10  per  row 
of  140  meters  (450 'feet).  That  includes  slacking  them  m  piles  and 
covering  them  with  straw.  The  laborei-s  are  also  given  free  potatoes 
during  the  picking  season.  Sometimes  these  contractors  are  the  heads 
of  large  families,  but  there  are  also  contractors  who  sublet  to  indi- 
vidual workmen.  Thev  usually  pay  the  pirkers  |0.06  per  row.  One 
person  Is  able  to  ]>ick  seven  of  these  rows  per  day  of  seven  hours.  The 
whole  familv  usuallv  j(uns  in  the  work,  cam]dng  out  on  the  potato  flela 
during  the  season.   Independent  farmers  often  pick  their  own  crops. 

THE  C0K)rERATlVE  SYSTEM. 

A  great  impetus  to  the  potato  flour  industrv  was  given  by  the  co  opera- 
tive method  introduced  during  the  last  two  decades.  In  fact  the  intro- 
duction of  that  svstem  has  really  joined  the  operation  of  producing  raw 
materials  and  manufacturing  them  into  potato-flour.  It  led  to  the  estab- 
lishment of  co-operative  experiment  stations  whose  object  it  is  to  study 
the  scientific  culture  and  treatment  of  potatoes  for  industrial  purposes 
in  all  practical  phases  of  the  industry-  Treviously  there  was  no  organ- 
ization between  planter  and  manufacturer,  which  frequently  proved  dis- 
astrous to  both.  ^ 

The  first  step  toward  organiTtation  wns  taken  m  1890  by  several  oi 
tlie  large  manufacturers,  but  arrangements  were  not  completed  until 
1000,  owing  to  the  lateness  of  some  in  joining.  The  factories  th^ 
announced  uniform  prices  for  raw  potatoes  and  the  farmers  had  to  sell 
on  their  terms.  The  latter  retaliated  by  organizing  co-operative  produc- 
ing societies,  which  soon  developed  into  manufacturing  institutions  as 
well.  Tliere  are  therefore  two  systems  of  operating,  one  in  which  tte 
fanners  co  operate  to  the  extent  of  owning  shares  in  the  factpry,  and  the 
other  in  which  the  trading  is  independent  and  speculative. 

The  different  co-operative  plants  are,  of  course,  still  competitive  in 
respect  to  each  other.  They  have  their  own  trademarks,  they  sell  inde- 
pendently through  domestic  and  foreign  agents,  and  are  keen  rivals  m 
the  production  of  superior  qualities.  Of  the  34  potato  flour  factories  in 
the  Veenkolonien,  11  are  co-operative.  The  largest  independent  factory 
Has  a  capiM  of  |60a,000  and  the  buUdings  aud  wacWpery  are  valued 
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at  1 100,000.  Tills  factory  has  small  branches  in  various  sections  of 
Gronigen.  Some  of  these  mills  have  a  capacity  for  grinding  over  28,000 
bushels  in  24  hours;  the  smallest,  about  one-fourth  of  that  amount.  Three- 
flfths  of  the  total  production  of  potato-flour  of  the  country  is  ground  in 
independent  mills.  The  demand  for  Dutch  potato-floor  is  always  greater 
than  the  supply. 

THB  MANDFACTURINQ  SEASON — COST  OV  RAW  MATBRIAU 

The  season  f«>r  ni;uiiif;ic(nring  pofjitn  Hour  is  usuallv  aitiuil  10  weeks 
in  (luraii(»u — \'ro\n  Ww  nnM«lle  of  SepicnilKM*  io  llie  lasi  of  NoveniluM'.  Tlie 
fine  \va(er\vay  syslcui  of  CJi*oiiigen  greatly  experlites  Ihc  delivci'y  <»f 
potatoes,  naturally  sboricuing  the  season,  an<l  in  fast  a<'(*e]eral iiig  Ihe 
indnslry.  The  great  n(»t\vork  of  canals  and  other  waterways  makes  i( 
possible  to  transport  the  potatoes  directly  from  the  field  to  the  factory, 
the  latter  always  being  on  canals  that  accommodate  40  to  100  ton  vessels. 
Potatoes  are  sent  in  shiploads  of  2,000  to  3,000  bushels  each.  Frequently, 
these  ships  are  owned  by  the  factories,  thongh  sometimes  by  private  in- 
dividual or  transportation  comimnies. 

It  is  difficult  to  set  an  exact  value  on  the  potatoes  used  in  the  potato- 
flour  industry.  Some  factories  buy  them  by  the  hectoliter  (2.837  bush- 
els) without  paying  any  attention  to  the  quality,  while  others  grade 
them  according  to  the  amount  of  starch  contained.  However,  it  is  esti- 
mated that  at  an  average  of  fO.34  per  hectoliter  the  value  of  potatoes 
ground  into  flonr  in  one  season  woiild  be  J|^3,400,000.  Calculating  roufrhly, 
1  hectoliter  of  potatoes  produces  11  kilos  of  flour  (8.54  ponnds  to  the 
bushel).  A  conservative  estimate  of  the  tolal  production  of  potalo 
flonr  in  the  Netherlands  for  one  s(»ason  is  110,000  metric  tons  of  2,204.G 
pounds.  The  price  per  baji:  of  10(»  kilos  (220.46  pounds)  has  varied  in 
the  last  few  years  from  |3.G0  to  S^r').:]0.  An  average  i>rice  of  .^4.40  per 
haiLi"  would  hi-inj^  the  total  value  of  (lie  iiiamifactured  ]»rodu<-t  up  to 
f4,S40.tMH)  per  season,  fl,440.000  more  thau  the  <'ost  of  the  raw  potaloes. 

It  w(Mdd  s(HMu  had  business  foi*  farmers  to  pay  a  reu<  (»f  !^22.r>0  ]»er 
aer^^  fertilize  lo  the  extent  of  $10  or  fin.  and  sell  IJSO  Imsliels  of  |»olatoes 
per  aere  at  .f0.12  lo  ^QA^}  ])ei*  husliel.  Inil  it  should  Ik^  und(M'slood  lhat 
the  most  valuable  land,  highly  fertilized,  produces  much  more  than  the 
average. 

BXPORTS  AND  DESTINATION. 

The  potato-flour  exported  from  the  Netherlands  goes  to  Great  Britain, 
Spain,  Belgium,  Italy,  the  free  i>nrt  of  Hamburg,  Denmark,  and  the 
Uniteil  states  and  Canada.  The  United  SJales  imported  fnS.OOO  worth  of 
dextrine  and  })otato-flour  from  the  Netherlands  in  1910.  England  and 
Belgium  aie  perha])s  the  best  customers.  Exj^orts  have  grown  from 
35,933  metiie  touts  in  18U8  to  64,0U0  tons  in  1909. 

NUMBER  OP  FACTORIES — i*1U>BLBM  OF  WASTE. 

There  are  altogether  32  potato-flonr  factories  in  the  Netherlands  of 
which  24  are  in  the  Province  of  Groningen,  2  in  Friesland,  4  in  Drenthe, 
and  2  in  OverysseL  In  addition  to  this  there  are  several  small  foctories 
producing  only  dextrine  or  glucose.  The  total  number  of  men  employed 
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in  the  works  is  nearly  3,000.  Most  of  the  factories  are  situated  on  deep 
canals  in  tlio  redainicrl  swamps  of  the  Veenkolopien,  and  the  tubers  are 
tr«insforred  fioin  \ho  hoafs  direct  to  the  mill. 

A  disagi**M^;)l>le  featur<'  of  the  potato-flour  iiulusfry  in  the  Veenkolonien 
is  (he  wnsle  Ihrown  off  and  the  subsequent  |>olliition  of  the  canal  water. 
Jnsi  afler  i\w  inillinu  s(»nsoii  the  waler  is  so  bad  thai  i<:iiitible  .i^Jises 
rviiponile  finin  il.  iHivu  ;j  lighted  match  thrown  into  the  canal  will 
r.wisv  ;i|»|»;n'(Mil  \th\7A\  Tlic  ec<inomic  loss  resulting  from  this  wnste 
is  ill  ihf  vyvs  (»r  iho  plnnirrs  of  tiiat  region  a  serious  inn tter.  In  all  it 
is  estiuialeil  that  the  wasted  material  is  worth  f 066,432  per  year. 

TUE  AlAMrACTl  RE.OF  DEXTINE  AND  GLUCOSE. 

In  connection  with  the  potato -flour  industry  there  are  seven  dextrine 
factories  in  the  northern  part  of  the  country  and  two  in  the  Province 
of  Limburg.  Dextrine  is  used  chiefly  for  sizing  purposes  in  textile 
plants.  As  a  consequence,  the  demand  for  that  product  depends  largely 
upon  the  cotton  and  linen  industries.  While  there  is  a  flourishing  cot- 
ton industry  in  Overyssel,  it  is  not  sufficient  to  consume  all  the  dextrine 
produced  here,  the  remainder  being  shipped  to  Great  Britain,  United 
States,  Spain,  Italy  and  Belgium.  However,  the  exports  in  this  line 
liaxT  decreased  of  late  years,  owing  to  both  the  increased  price  of  the 
dextrine  and  higher  import  duties  in  many  foreign  countries. 

Tho  jiroduclion  of  gliK'ose  from  potatoes  in  the  Netherlands  dates  from 
I  Sin.  since  which  tiinc  it  has  not  only  greatly  increased  but  the  quality 
has  been  inijiroved.  l-^leven  fnctories,  some  combined  with  potatO:flour 
establishments  nnd  others  winking  iiule]»endently,  produce  glucose  from 
potatoes  in  both  the  solid  and  liquid  state.  From  a  total  production  of 
9,600  metric  tons  in  1896  it  has  grown  to  20,000  tons  in  1908.  Almost 
all  of  this  glncos^o  is  consumed  in  the  Netherlands,  especially  in  con- 
fectionaries  nnd  mke  and  jam  factories.  Tt  is  impossible  to  build  up  an 
expori  trade  in  this  article,  owin^'  to  the  high  import  duties  in  otlier 
coiindics  and  (lie  sliMut*:'  c<»iii])cl  it  ion  i(  encounters  es]H>cially  from 
Anu*ri<-an  ^Iim-oso  inaiinraclured  from  corn.  Thcr(^  is  a  cnjisiant  fear  of 
ovcr]H'<)dnc1  i<ni  in  this  article.  However,  the  confect iftnarv  industry  in 
<he  Net lierlands  is  s<t  ( hrivin*:'  that  (hniicst  ic  consnni|t(  i<ni  may  keep 
pace  with  the  sn|>|ily  fur  a  long  time.  Tlie  higli  e\cis(*  lax  on  tlie  ar- 
t  iele  when  (  onsiimed  in  t he  count  rv—^S.'JS  rents  per  |>nund,  Anieriean 
currenev--is  a  ^reat  bar  tn  its  use.  The  fnrni  in  wliich  if  will  tind  its 
most  successfni  <nillet,  tliererurc.  is  in  a  man ii fart urtMl  state,  such  as 
cookies,  candies,  and  other  confe<  tinnaries.  as  the  excise  is  withdrawn 
from  sueh  ai  t  ides  if  actually  exported  to  another  country.  It  is  evi- 
dently exp(»rted  in  that  f(»rm. 

In  conelu(lin<»  tliis  report  1  would  say: 

First,  That  the  Michigan  potato  is  a  valuable  asset  and  contains  food 
values  that  would  warrant  its  being  dried  and  manufactured  into  flour; 

Second,  'Kiat  it  is  feasible  to  use  the  dryers  at  present  used  in  the 
Michigan  beet  sugar  and  chicory  factories  for  the  drying  of  potatoes,  if 
bard  coal  is  used ; 

Third,  That  the  demand  for  dried  potatoes  and  potato  flour  would  be 
sufBcient  to  warrant  the  factories  in  utilizing  their  dryers  for  this  pur- 
pose; 
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Fourth,  It  seems  that  this  can  be  done  and  a  fair  price  paid  to  the 

farmer; 

Fifth.  The  Uun]  stntl's  with  wliich  dried  potatoes  would  have  to  com- 
pete in  order  to  be  used  in  very  large  quanUties  are  beans  and  wheat 
Hour. 

I  am  somewhat  snrprised  that  a  State  like  Michigan,  which  stands  in 
the  fore  ranks  ;is  a  j»roducer  of  pi.talues,  has  not  ^iven  some  attention 
both  t<i  tlie  dryiiio-  (,f  potatoes  and  the  dev(^lo|mieiit  of  ;i  market  for  this 
product.  Our  wiiole  cH'ort  seems  to  have  heeii  ahmj;  the  line  of  ;i  ureafer 
production,  which  in  one  way  is  very  eonimendahh',  hut  whieh  on  (he 
other  hand  is  very  disastrous  unless  pro\isi<»u  is  made  lor  the  utilization 
of  this  larger  production. 

I  hope  I  may  be  excused  for  the  digression  if  1  sii\  a  lew  words  on  die 
grading  and  marketing  situation  in  the  A\olverine  Stale.  As  far  as 
potatoes,  apples  and  some  other  things  are  coneerneil,  the  ahseu<  e  of  an\ 
organization  for  their  gi-ading,  and  of  adequate  facilities  f<u-  llieir  mal- 
ketmg,  might  almost  be  termed  criminaK  We  do  not  seem  to  i-eaiize 
that  tlu  re  should  be  no  over-production,,  when  there  are  thousands  of 
people  in  this  country  who  do  not  know  where  they  are  going  to  get  their 
dinner  today  nor  their  breakfaist  tomorrow  morning.  A  situatTon  that 
will  permit  a  waste  of  $L>,0(HI,(HIO  worth  of  a  valuable  f<>od  stuff,  such  as 
l)otatoes  in  this  State,  while  thousands  of  people  ai-e  hungry  and  other 
thousamis  aiv  paying  a  high  j)rice  for  the  product,  .is  not  a  desirable  one. 

A  hniivr  production  does  not  in  all  cases  mean  an  increase  of  wealth 
in  the  comimiiiKy.  It  is  a  loss  unless  proper  provisions  are  made  whereby 
this  larger  prtHlm  tion  can  be  turned  to  the  profit  of  the  producer.  If, 
on  our  .1j;H).(l0l>,tl00  ]M>tat(»  crop  this  year  the  farmer  will  suffer  a' loss 
of  |lMMM),UOn  on  ac(Mmnt  of  lack  of  a  market,  on  twice  this  prorliu-f ion. 
or  a  $1'<»,()(HK0(M)  crop  the  farmer  would  have  a  loss  of  $12,000,000,  and 
on  a  |;{tMH»0,<Mhl  croj.  he  would  have  a  loss  of  Js2l*,iM)(l,000. 

Some  adequate  arraii^enienl  sh<mld  he  made  in  re.uard  to  the  market- 
ing of  farm  products,  or  a  larucr  produetion  in  our  rural  districts  will 
mean  a  loss  to  those  districts  in.stea<I  of  a  <^aiu. 

Another  matter  that  should  i-eceive  attention  is  that  of  oradin*-  apph's. 
potatoes,  and  other  farm  products.  The  present  svsiem  of  selliu'i*  apph  s 
in  what  is  known  as  "orchard  run,''  or  potatoes'as  lieUI  vymr  setlhs 
no  one's  problem.  It  is.  a  waste  to  the  consumer  who  desires  onh  tirst 
class  varieties,  and  a  loss  to  the  consumer  whose  financial  condition  is 
such  as  to  make  it  advisable  for  him  to  buy  an  article  at  less  cost  that 
would  serve  his  purpose  as  well. 

I  think  the  peoi)le  of  Michigan  could  learn  much  in  the  way  of  grading 
and  nmrketing  from  the  fruit  growers  of  the  west,  who  put  their  products 
in  packages  so  that  every  purchaser  will  know  in  advance  exactly  what 
he  is  Imying,  Even  the  man  with  the  little  fruit  stand  on  the  comer 
know  s  in  advance  how  many  apples  there  are  in  the  box  packed  under 
regulations  in  (»ne  of  the  Western  States,  and  consequently  can  plan  in 
advance  h<n\  many  apples  he  can  sell  for  ten  c^ts  in  order  to  make  tlie 
desired  profit. 

I  donhl  if  any  oiher  business  in  tlie  Stale  would  continue  huig  with  as 
little  atttMiti(tn  paid  t<i  grading  and  market  in^i'  as  has  Ikhmi  |»aid  to  the 
fruit  and  potato  eiops.  If  a  sliin^^le  mannfacturer  should  put  into  one 
package  his  culls,  sound  butts,  six  inch  clear  butts,  and  XXXX  shingles. 
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he  would  not  be  able  to  find  a  market  in  the  United  States  for  his 
product,  and  if  he  did  find  one  it  would  be  practically  at  the  cnrrrat 
price  of  the  lowest  grade  shingle  in  the  package,  which  would  be  the 
culls.  How  long  would  a  manufacturer  of  lumber  be  able  to  do  business 
if  all  grades  were  put  ti^ether  and  the  man  who  wanted  a  carload  of 
fine  common  was  required  to  purchase  half  a  carload  of  shipping  culls, 
mill  culls  and  scoots,  for  which  he  would  have  no  use  and  which  would 
be  a  waste  as  far  as  he  was  concerned?  On  the  other  hand,  how  would 
Ihe  purchaser  be  benefitted  who  wanted  a  carload  of  shipping  culls,  which 
would  answer  the  purpose  for  which  he  wanted  them  as  well  as  the  better 
grades,  if  he  had  to  pay  an  additional  price  l)ecause  a  third  of  the  car-^ 
load  was  composed  of  fine  common  and  better? 

Michigan  is  a  great  State.  She  stands  well  in  the  fore  ranks  as  a 
producer  of  agricultural  ]>roducts.  Her  apples  are  the  best  grown  in 
Ihe  Avorld.  The  quality  of  her  potatoes  is  eipialled  by  only  one  or  two 
Stales.  The  future  ahmg  ])otato  and  fruit  lines  is  wonderful  if  we  only 
solve  the  grading  and  marketing  proposition.  This  can  be  done  at  but 
very  little  expense  to  the  State  of  Michigan.  All  it  requires  is  doing, 
and  somebody  to  do  it. 

i\etiirning  (o  the  subject  under  investigation,  it  would  seem  that  the 
handling  of  Ihe  ]K)tato  crop  by  the  dryers  now  in  existence  would  not 
l)e  impracticable,  as  Ihe  machinery  necessary  to  prepare  the  potato  for 
the  dryer  would  be  somewhat  inexpensive,  due  to  the  fact  that  the  po- 
tato can  be  sliced  and  dried  without  peeling.  When  it  is  dried  it  is 
ground  into  fiour,  the  flour  bolted  through  fine  cloth,  the  same  as  wheat 
flour,  and  the  peelings  are  separated  from  the  flour,  just  as  bran  is 
separated  fcom  wheat  flour.  Once  potato  flour  is  placed  on  the  market 
in  suitable  packages,  I  am  sure  the  Michigan  housewife,  as  well  as  house- 
wives all  over  the  United  States,  will  be  as  desirous  of  using  this  product 
as  the  imported  article  from  European  countries. 

In  making  jilans  for  the  drying  of  potatoes  and  the  manufacturing  of 
the  same  into  flour,  let  me  say  that  we  should  plan  on  operating  the 
factories  every  year.  All  potatoes  should  be  graded  and  all  the  smaller 
ones  should  be  shipped  to  the  dryers.  This  would  leave  the  farmer  with  a 
high  grade  of  potatoes  to  place  on  the  market,  and  in  all  probability  he 
would  get  more  for  his  crop  with  the  smaller  potatoes  absent.  If  we  had 
bad  in  operation  in  Michigan  last  fall  dryers  that  could  have  utilized  the 
smaller  potatoes,  we  would  not  have  a  surplus  on  hand  today.  If  from 
a  potato  crop  valued  at  flO,000,000  we  have  a  $2,000,000  surplus,  it 
means  that  one-flfth  of  our  crop  can  find  no  market.  Now,  if  these  po- 
tatoes had  been  graded  and  the  one-fifth  of  small  potatoes  seat  to  the 
dryers  there  would  have  been  no  surplus  in  Michigan. 

I  would  recommend  that  this  whole  matter  be  turned  over  to  the 
State  Board  of  Agriculture  with  full  power  to  act,  I  would  also  recom- 
mend that  an  appropriation  of  $5,000  be  made  to  be  used  in  investiga- 
tion, and  experimental  purposes  if  necessary.  If  the  appropriation  made 
by  tiie  present  Legislature  is  sufficient,  1  would  suggest  that  this  $5,000 
come  out  of  the  mill  tax  going  to  Ihe  Agricultural  College;  if  it  is  not 
large  enough  I  recommend  that  a  special  appropriation  be  made. 

The  State  Board  of  Agricnture  is  made  up  of  good  business  men,  and 
one  of  the  members  has  control  of  several  pulp  dryers,  utilized  in  the 
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drying  of  jm]p  from  sugar  beefs.  He  is  an  energetic,  forcible  gentleman 
who  has  given  s(mje  study  to  the  proj»osiiion  of  drving  potatoes'^ and  savs 
that  the  pulp  dryers  of  this  State  can  be  utilized  for  This  i»ui  j>ose  If 
this  gentleman  can  not  solve  the  i»rob]em  of  drying  and  manufacturing 
potatoes  into  flour,  especially  the  surplus  vvo]i  of  this  vear  and  other 
years  to  come,  I  know  of  no  man  in  Michigan  who  is  able  to  do  it. 

The  solving  of  the  problem  of  utilizing  the  potato  crop  in  Alichi<ran 
would  mean  millions  to  the  State.  We  could  increase  our  potato  pro- 
duction, under  favorable  conditions,  to  120,000,000.  This  great  amount 
of  money,  which  would  represent  an  increase  in  the  purchasing  power 
of  the  rural  communities,  would  eventually  find  its  wav  into  the  trade 
channels  of  the  country,  through  the  purchase  of  the  manufactured  ar- 
ticles of  the  city. 

The  solving  of  these  problems  affecting  agricultural  prosperitv  todav 
IS  one  of  the  Mg  things  and  is  worth  the  attention  of  the  big  man.  No 
individual  can  render  a  more  valuable  service  to  the  State  than  to  be 
instrumental  in  working  out  this  problem  along  such  lines  as  will  ac- 
crue to  the  benefit  of  both  the  producer  and  consumer. 

All  of  which  is  rospectfuUy  submitt^ 

Augustus  G.  Carton, 
Secretary,  Public  Dwiain  Cwimission. 


